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These 6,000,000 galion CB4I-built steel reservoirs serve the City of Fort Worth, Texas 


All CB&I-built reservoirs, standpipes and 
elevated tanks for municipal water storage 
conform to standards established by The 
American Water Works Association .. . 
the nation’s foremost authority on water 
storage structures. Only steel tanks pro- 
vide the protective assurances set forth in 
AWWA standards. A bottle-tight CB&I- 
built steel tank or reservoir will benefit 
your community because: 


@ CB&I Tanks save you the cost of expen- 
sive special interior coatings or sealing 
compounds often needed to stop or pre- 
vent leaks in other-than-steel tanks. 


e@ CB&I Tanks give you the peace of mind 


which comes with a performance guar- 
antee. Few contractors will provide such 
a guarantee .. . unless steel is used. 


CB&I Tanks give you the tangible econ- 
omy of trouble-free service life . . . which 
steel tanks historically provide. 


CB&I Tanks give you the protection of 
AWWA standards for maximum safety 
... unobtainable with any material other 
than steel. 


These protective assurances are yours 
with the purchase of a durable, bottle- 
tight CB&I steel tank. Think it over and 


we believe you'll agree ... Your community 
is safer with steel. 


Cuicaco Brioce & Iron COMPANY 


Write today for your copy of 
the bulletin describing Steel 
Reservoirs and Standpipes. 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 











the only 
water meter 
with the 


ome}, i ies .\ am 2] h-) o- 
PISTON 


and the 


THREE PART 
CHAMBER 


for greater accuracy... easier, lower cost maintenance 


Every engineer knows a cone shape is inher- still further sensitivity over that of a flat shape. 


ently stronger than a flat shape. Because of 
this designed-in extra strength, the Hersey 
Conical Disc Piston requires lighter reinforc- 
ing thus increasing its sensitivity and accuracy. 


In addition, the conical disc’s center of gravity 
is slightly above center of the ball, resulting in 


Model HF and F—%", %", 1” 


The conical disc also makes possible a 3-piece 
measuring chamber. Only the relatively inex- 
pensive top or bottom plate will ever need 
replacing. The more expensive chamber ring 
will never require repairs. 


Write us for descriptive catalog No. H2. 


HERSEY-SPARLING 


METER COMPANY 
Hersey Products: DEDHAM, MASS. 


Branch offices in principal cities 
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HYDRAULIC POWERED VALVES—By using a simple, hy- 


draulic pilot system, huge valves can be easily opened and 
closed 


by Clark W. McKee 


CONTRACTOR SUPERVISION—PART IV—How pipe is 
handled in the trench and rubber joints are installed 


SERVICE CHARGES FOR SANITARY SEWERS discusses 
how new methods may be considered when existing rate 
structures cannot meet sewer requirements 


by C. H. Hoper 


NICKEL COPPER ALLOY EXPANSION JOINTS 
by P. J. McCoy and B. P. Healey 


VERTICAL PUMPS—PART III—(Part 18) 
by I. J. Karassik 


WATER SUPPLY TUNNEL tells of the construction of 
Sydney, Australia’s new and remarkable installation 
by J. Grindrod 


SOUTHWEST A.W.W.A. 


COMPLETE MIXING OF ACTIVATED SLUDGE—An ex- 
planation of one of the newest modifications for sewage 
and industrial waste treatment 

by R. E. McKinney 


REIDSVILLE PLANT FEATURES RECIRCULATION is a 
report of a system modernization and recirculation system 
controlled from the sump level 

by E. J. Mogilnicki 


DEMINERALIZING PROCESS—A new method that may 
prove economical to municipalities 


by D. Holyoke 
NOMOGRAPH FOR EQUIVALENT LENGTHS OF PIPE— 


A time saver for analyzing pipe grids 
by Annabel Tong 


OZONE FOR SEWAGE ODOR CONTROL 
by W. C. Timms 


SWITCHGEAR IN SEWAGE TREATMENT PLANTS de- 
scribe the four basic types of load distribution centers, 
their relative costs, dependability and flexibility 

by R. N. Wilson 


News—Here & There 9A 
Washington Viewpoint 12A 
Equipment News 17A 


News of Suppliers 
Meeting Calendar 
New Bulletins 
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Safeguard Public Health and Public Funds 
with the one pipe that has 
all the features you can trust! 


_ Sewer line failure not only endangers public 
health, but costs staggering sums in replacement 
time and materials. That’s why Baxley, Georgia, 
insisted on Vitrified Clay Pipe for its sewer ex- 
pansion project. Unlike many substitute mate- 
rials, Clay Pipe does not rust, rot, corrode, dis- 


PUBLIC OFFICIALS: J. M. Dunn, Mayor 


CONSULTING ENGINEERS: Wiedeman & Singleton, Atlanta; 
T. L. Turner, Resident Engineer 


CONTRACTORS: C & L Engineering Co., Augusta 


af  » 


integrate or deform . . . is completely resistant 
to the deteriorating action of all sewerage gases 
and acids. Available with joints that meet every 
requirement. 

It is the one pipe with all the advantages you 
want .. . all the features you can trust! 


Vi TODAY for assistance in fitting Clay Pipe into 
your sewer project ...and be sure of the lowest cost with the 
best performance. 


TT 


we CLAY PIPE Pe 


NATIONAL CLAY PIPE MANUFACTURERS, ING. 1620N Street, N. W., Washington 6, D.C. _ 
311 High Long Bldp, 5 E. Long SL, Columbas 15, Ohio » 445 Ninth St, San Francisca 3, Calitormia = Box 172, Barrington, Wiois ~ 1401 Peachree St, NE, Atlanta 8, Georgia 
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Here are Reidsville’s two 45’ P.F.T. Floating Cover Digesters 


/ ie 


Reidsville’s Sewage Treatment 
Plant Ready TODAY for TOMORROW'S «ic P2.2ePewth Srstem shown 


above assures full use of digester 
capacity. 


Industrial Development 


Waste Treatment Equipment 
Exclusively since 1893 
Forward-looking Reidsville, North Carolina is now ready to treat flows from 
the many new industries which are rapidly moving into this area. 
Not only does this modern 3.0 mgd high-rate filter plant comply with the 
requirements of the North Carolina State Stream Sanitation Committee and 
its pollution abatement program for the Haw River Valley, but it is actually 
five years ahead of the deadline set by the Committee. 
Designed by Piatt and Davis, Consulting Engineers of Durham, N. C., this 
plant is equipped with the following P.F.T. equipment: two 45’ Floating 
Cover Digesters, one with complete Pearth Gas Recirculation System; one 
#250 Heater and Heat Exchanger Unit, Supernatant draw-off equipment PACIFIC FLUSH TANK CO. 
and Gas Safety Equipment. 4241 Ravenswood Avenue 
Congratulations Reidsville! Chicago 13, Illinois 


PORT CHESTER, N. Y. . SAN MATEO, CALIF. . CHARLOTTE, N.C. ° JACKSONVILLE ° DENVER 
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Briefs 


Hydraulic-Powered Valves—Simple hydraulic pilot systems using the 
differential-piston principle can open and close huge valves with only 
finger-tip control—Page 43 





Construction Supervision—Part IV, discusses the handling of pipe into 
trench and the installation of rubber joints in this third installment of a 
new series covering construction supervision; written from the practical 
viewpoint—Page 46 

Sanitary Sewers Service Charges—Although rate structures based on 
flat family rates or established metered water useage are generally fair, 
it may be necessary in some cases to pass new regulations to prevent un- 
usually strong sewage and wastes from being discharged into the sys- 
tem and thereby upsetting the otherwise equitable structure—Page 51 


Nickel Copper Alloy expansion joints is a description of a use of this 
material to maintain a joint sufficiently tight to permit the. tunnel to act 
as a siphon, even if the line is subject to differential settling of its 
foundation—Page 55 


Vertical Pumps Part Ill, Part 18 of this series on centrifugal pump 
design, construction and maintenance concludes with a discussion of 
wet-pit sewage, volute, and sump pumps—Page 56 


Sidney, Austrialia’s Water Supply tunnel is ten miles long, consisting 
of 96 and 84-inch concrete lined steel pipe. An impressive construction 
story on Page 61 


Southwest A.W.W.A. Convention—A review of some of the interesting 
and informative papers presented during the meeting's many technical 
sessions—Page 65 

Complete Mixing of Activated Sludge is one of the newest modifications 
for sewage and industrial waste treatment. The relation of loading to 
effluent BOD to mixed liquor suspended solids is developed by a 
leader in research and development on biological treatment—-Page 69 


Reidsville, N. C., Trickling Plant—A report of system modernization 


and recirculation system controlled from the sump level—Page 74 


Porous Membrane Electric Demineralization of sea brackish waters 
may prove economical to many municipalities and industries faced with 
the problem of transporting fresh waters long distances or treating local 
mineralized sources—Page 77 


Nomograph for Equivalent Lengths of Pipe is a time saver utilizing 
the Hardy Cross method for the analysis of pipe grids—Page 80 


Ozone for Sewage Odor Control is a use of this form of oxygen which 
appears to be a solution to this long standing problem in Florida and 
other parts of the country. How University of Miami research helped to 
develop a small ozone generator which permitted the use of the ma- 
terial in this application is told on Page 82 


Electric Switchgear in Sewage Treatment Plants describes the four 
basic types of load distribution centers, their relative costs, dependability 
and flexibility. Of value to all who operate or design sewage treatment 
plants in this modern day of increased use of electrically driven equip- 
ment, see Page 86 





Coming Articles: 


Safety Costs Less Tnan Accidents 
Corrosion Testing for Water Works by W. E. Kirkendall 
Economics of Variable Speed Pumping by W. R. Leopold 
Comenads Reteveed OF B.GiD. io vcciciccccccccoscccndedeewaany by J. W. Clark 
Sanitary Sewer Problems by E. G. Studley 
Liquid Chemical Feeding by V. W. Langworthy 


by George Sopp 














PACKAGED PUMP STATION 
THAT meETS ew BE 
YOUR REQUIREMENTS 


ADVANCED DESIGN FOR GREATER 
EFFICIENCY 

Compare motor and pump assembly of 
this duplex sewage pump station with 
any other and see the TEX-VIT su- 
periority. Individual shaft for each 
pump and each motor. Four bearings 
per assembly instead of two. Heavy, 
corrosion protected steel shell. 


DIRECT PRESSURE CONTROLS FOR 
EXTRA RELIABILITY 

Exclusive TEX-VIT controls are actu- 
ated by pressure variation within the 
wet well. No compressor; no floats or 
other moving parts in the wet well. 


IMPROVED AIR CIRCULATION 

AND CONDITIONING 

Extra large blower provides complete 
change of air every 60 seconds. Air in- 
let and outlet are at opposite sides of 
Station to prevent short circuiting of 
air. Refrigeration-type dehumidifier. 


SUPERIOR COMPONENTS FOR 
EXTRA DEPENDABILITY 

Pumps, motors, controls, and other 
components bear the brand names you 
would expect to find in a Who’s Who 
of American Industry. You know you 
get the best when you specify TEX-VIT. 
INSTALLATION TESTED AND PROVED 
TEX-VIT packaged pump stations are 
setting new standards. Names of muni- 
cipal and industrial users furnished 
on request. 

Let TEX-VIT help with your sewage 
lift problems. 


SUPPLY COMPANY | 


MANUFACTURING DIVISION 
Dept. W-2, Box 117, Mineral Wells, Texas 
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a cinch to 


Tyton Joint® pipe is almost as easy to install as our 
hillbilly friend indicates. Only one accessory needed 
...aspecially designed rubber gasket that fits 

into the bell of the receiving pipe. A push or two 

and the connecting pipe compresses the 

gasket . . . seals the joint bottle-tight and permanently. 


No bell holes. No waiting for weather. Tyton Joint pipe 
can be laid in rain or wet trench. It's so simple, in 
fact, even an inexperienced crew quickly becomes expert. 


“WAKE UP, PAW... ALL WE NEED FROM YOU IS 


Lage A LITTLE PUSH WITH YORE FEET!” 


FOR WATER, SEWERAGE AND 





Water & SEWAGE WorKS, FEBRUARY, 1960 





install! TYTON 


ONLY FOUR SIMPLE ACTIONS 
You'll be hearing more about this ingenious new 
Tyton Joint. Why not get the facts firsthand .. . and now? 


Write or call. We'll be glad to give them to you. 





U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES __ /#sert gasket with groove over bead in gasket seat 
AND BLAST FURNACES TO FINISHED PIPE 





Wipe a film of special lubricant over inside of gasket 























insert plain end of pipe until it contacts gasket 





B& FW 


ee 

















® 
INDUSTRIAL SERVICE (ERECT 





Force plain end to bottom of socket . . . the job’s done! 
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Palm 
Beach Lakes 
~ in West 
Palm Beach - Sitti 
mlelaler- “ 
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Uses hundreds of 


IOWA FIRE HYDRANTS 
and GATE VALVES 


Iowa Fire Hydrants and Gate Valves form an im- 
portant part of the more than $4,000,000 investment 
in water and sewage facilities for a completely new 
“City Within a City”, a Perini-Westward develop- 
ment, entirely within the city limits of West Palm 
Beach, Florida. One of the owners is Louis R. Perini, 
Chairman of the Board of the Milwaukee Braves 
and President of Perini Corporation. 


The eye-catching central pavilion dominates a 12- : - 
acre exhibit in the nine-square-mile area where more — a. 
than 40,000 people are expected to live. Hundreds One of hundreds of Iowa fire hydrants 
of Iowa valves and hydrants were installed to con- —_ 5 Bt ec a too 
trol the flow of water and provide fire protection age 
throughout the 100 miles of cast iron wane mains ee 
serving this $450,000,000 development. 


The Iowa products were selected because of their 
proved long life and easy maintenance...plus the 
assurance that parts and replacements will be always Let us send you 
available. Such longtime future service is an impor- _ details on Towa's 


complete line of valves 
tant part of every purchase of Iowa products. and hydrants 


IOWA VALVE COMPANY 


Oskaloosa, lowa 
Asubsidiary of James B. Clow & Sons, Inc. 
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News—Here & There 





Publication of Waste Facilities 
Inventory Announced 


PHS announces publication of 
physical and operating data as of 
January 1, 1958 on all municipal and 
some industrial waste treatment facil- 
ities in the U.S. 

Published in 9 volumes “Inventory 
of Municipal and Industrial Waste 
Facilities” PHS publication No. 622 
is available from the Supt. of Docu- 
ments, Government Printing Office, 
Washington, D. C. for $10.25. 

Individual volumes are available at 


the following prices: 

Volume I .65 (States of Connecti- 
cut, Maine, Massa- 
chusetts, New 
Hampshire, Rhode 
Island, Vermont) 


(States of Delaware, 
New Jersey, New 
York, Pennsylvania) 


Volume 


(States of Kentucky, 
Maryland, North 
Carolina, Virginia, 
West Virginia and 
the District of Co- 
lumbia) 


Volume 


(States of Alabama, 
Florida, Georgia, 
Mississippi, South 
Carolina, Tennessee) 


Volume 


(States of Illinois, 
Indiana, Michigan, 
Ohio, Wisconsin) 


Volume 


(States of Iowa, 
Kansas, Minnesota, 
Missouri, Nebraska, 
North Dakota, South 
Dakota) 


Volume 


Volume (States of Arkansas, 
Louisiana, New 
Mexico, Oklahoma, 


Texas) 


(States of Colorado, 
Idaho, Montana, 
Utah, Wyoming) 


Volume 


(States of Arizona, 
California, Nevada, 
Oregon, Washing- 
ton, Alaska, Hawaii) 


Volume 


Morrell Vrooman Sr. 
Expires 

Morrell Vrooman, Sr., a senior 
partner of Morrell Vrooman Engi- 
neers, a consulting engineering firm, 
died recently at the age of 84. 

He was an honorary life member 
of the American Society of Civil En- 
gineers and of the American Water 
Works Association. Mr. Vrooman 


was also a charter member of the 
New York State Sewage and Indus- 
trial Wastes Association. 


Skin Diver Checks 
Gaslifter Performance 


SCUBA, (Self-contained underwa- 
ter breathing apparatus), was used 
recently to check circulation currents 
of a Walker Process Gaslifter di- 
gester circulator-mixer. The 70 ft di- 
ameter equipment had been installed 
at the new Westside sewage treat- 
ment plant in Corpus Christi, Texas. 


J. D. Walker, President of Walker 
Process and skin diving enthusiast, 
entered and explored the new digester 
which has been filled with water for 
test purposes. He was able to trace 
and measure current velocities and 
circulation patterns by means of puffs 
of dye created by squirting white 
casein paint from a plastic ketchup 
dispenser. 

This use of underwater equipment 
allowed exceptionally accurate meas- 
urements from which Gaslifter per- 
formance under full scale conditions 
could be plotted. The information ob- 
tained is considered more dependable 
and more comprehensive than what 
has been previously obtained by other 
and older methods. 


Walker is probably the first man 
who ever swam around in a sewage 
plant digester—and enjoyed it. 


New Sewage and 
Industrial Wastes Index 


The Federation of Sewage and In- 
dustrial Wastes Associations in 
Washington, D. C., has announced 
that a new, ten-year Index is avail- 
able for their Sewage and Industrial 
Wastes publication. This Index, for 
the decade ending December 1958, is 
a result of the continuation of the 
Federation’s indexing practice initi- 
ated in 1948 with the publication of 
the twenty-year Index to the Sewage 
Works Journal, the predecessor to 
the present Journal. 

Included in the latest Index is the 
material published in the Sewage 
Works Journal during 1949, the last 
year the Federation Journal used this 
name. Effective January 1950, the 
Journal became Sewage and Indus- 
trial Wastes, and its frequency of pub- 
lication changed from bi-monthly to 
monthly. The twenty-year Index in- 
cluded 115 issues of the Journal; the 
ten-year Index includes 114 issues. 

Like its predecessor publication, 
this Index provides the key to the 
specialized information on waste wa- 
ter collection and treatment which 
was published in the Journal. The 
10,000 entries are a result of a de- 
tailed search of the ten volumes, and 
the key words selected are those be- 
lieved to be the most helpful to the 
reader. The Index covers all original 
contributions and pertinent notices 
published. It also includes subject and 
geographical indices for abstracts pub- 
lished over the ten year period. 

With the availability of the ten- 
year Index, a new aid to the subject 
matter of the Journal has been pro- 
vided for all those interested in the 
field of waste water technology. The 
prices for the volume are $4.00 for a 
maroon buckram binding, and $3.00 
for the heavy paper binding. All or- 
ders should be submitted to the Fed- 
eration office. If a remittance is sent 
with the order, the postage will be 
prepaid. If an invoice is required, the 
postage will be added. Checks should 
be made out to the Federation of 
Sewage and Industrial Wastes As- 
sociations. 


CONTINUED ON PAGE I5A 
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0 


INTRODUCING 


the Hydroshear 


AIR DIFFUSION SYSTEM 





Patents Pending 


induced counterflowing air-liquid 
streams shear large air globules from noz- 
zles into fine bubbles . . . causing instan- 
taneous oxygen transfer to liquid, from 
turbulence, and thousand-fold increased 
air film surfaces. 


Fine bubbles from porous diffusers are re- 
circulated by counterflowing streams to 
greatly increase total oxygen transfer due 


HYDROSHEAR action in “SHEARFUSER" Nozzle Aerator 
to sub-surface tank turbulence. 


PROVIDES 


. .. CLOG-PROOF, highest oxygenation 
and circulation at lowest air pumpage and 
power usage. 


. . . fine bubble “SHEARFUSER” Air 
Nozzles, or Porous Diffusers, to obtain re- 
quired aeration . . . combined with 
SWING DIFFUSERS for operating flexi- 




















Aeration Tank section showing SWING DIFFUSER with 622H DIVERSEY PARKWAY « CHICAGO 14, ILUNOS 
““SHEARFUSER” Header 
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95% SPACE SAVINGS 


\ 


for sewage plants 


COMPARATIVE SPACE REQUIREMENTS Vacuum filters using Pennsalt Ferric Chloride to get 
Wesed en dete in HEWA Mansel of Proctice Me. G, 19399) faster coagulation—and denser, drier filter cake— 
Average area for leverage eree for require as little as 5% of the area of open sand beds. 
Population open sand beds complete vacuum And labor costs are lower . . . odor problems eliminated 


er dew prt ... peak loads more readily handled. 


10,000 17,500 950 Plan to use this modern method of filtration in your 
new plant. We will be glad to share with you and your 

20,000 35,000 1,400 consulting engineers our 30 years of experience with 

30,000 52,000 1,900 ferric chloride. Write Industrial Chemicals Division, 

40,000 70,000 2,250 PENNSALT CHEMICALS CORPORATION, 
Three Penn Center, Philadelphia 2, Pa. 

50,000 87,500 2,650 


For dependable water treatment, use Pennsalt Water 
100,000 175,000 3,500 Works Grade Chlorine. 






































See our complete listing in Chemical Materials Catalog 
industrial Chemicals Division MLMSLUEX LL 


SALES OFFICES: CHICAGO © DETROIT © NEW YORK © PHILADELPHIA P 
PITTSBURGH © ST. LOUIS © APPLETON © ATLANTA e m ica $ 


PENNSALT OF WASHINGTON DIVISION, TACOMA © PORTLAND 
INDUSTRIAL QUIMICA PENNSALT, MEXICO CITY 
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Washington Viewpoint 
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A severe cutback in grants for waste treatment works was President 
Eisenhower's answer—in his budget message—to Congress’ obvious intent 
to put through a much-expanded aid program. 

The Eisenhower message requested appropriations of $20 million for 
fiscal year 1961 (which starts July 1), compared to the $45 million 
set up for the current year. Said the President: "(the appropriation) 
represents the maximum amount which I believe is warranted for a 
construction program which is, and should remain, primarily a state 
and local responsibility." 

Following out his own definitions of areas of federal responsibility, 
the President asked for increased funds for research and control 
activities of the Public Health Service, in connection with air pollu- 
tion, water pollution and radiological health control activities. And 
he said that the Administration will ask, shortly, for new legislation 
to strengthen enforcement provisions of the Water Pollution Control Act. 

Taking the budget message overall, note two things: of the huge 
($6.945 billion) total asked for all federal construction activities, 
nearly a fifth will go for natural resources construction programs— 
including development and control of river basins, navigation,irriga- 
tion, development of hydro power and water supply. 
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Lack of growth in municipal fluoridation programs is beginning to 
worry the Department of Health, Education and Welfare. In each of the 
past three years, additional communities adopted fluoridation, but 
the number so acting has dropped steadily. And overall, the number of 
people served by fluoridated water has lagged far behind the increases 
in urban population. 


For instance, said HEW, in 1956, 2335 communities adopted fluoridation 
programs for their combined populations of about 7,000,000. In 1959, 
97 communities began fluoridation—but 24 other municipalities voted 
against such programs. And, in the three-year period, 1956-59, urban 
population increased about 7,500,000, but those served by fluoridated 
water jumped only 4,200,000. 


In a somewhat plaintive statement, HEW Secretary Arthur E. Flemming, 
commented that he couldn't understand what has been happening, in view 
of the fact that advantages of fluoridation to preservation of human 
teeth have been thoroughly and scientifically established, and that most 
health organizations have urged fluoridation. 

(Flemming didn't mention, however, the increasing number of lawsuits 
that have been filed opposing fluoridation on the ground that it is 
a violation of the civil rights of citizens who do not wish such medica- 





tion. One such suit recently reached the U. S. Supreme Court—but was 
dismissed on technical grounds. ) 
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The steadily worsening pollution of the Great Lakes, source of water 
supply for more than 14 million U.S.citizens, is coming under close 
observation by the Public Health Service's Division of Water Supply 
and Pollution Control. 

Tipoff was a speech at Chicago by Arve H. Dahl, deputy chief of the 
division. Said Dahl: The states haven't been lax, but increasing manu- 
facturing operations, coupled with continued dumping of sewage from 
municipalities and from ships, is making the situation a serious one. 

Action to look for: PHS will expand its sampling stations from 50 
to 250; a joint U.S.-Canada commission will tighten its checks; lake 
states will be pushed to exercise closer control. Behind this action is 
a really big stick—the power of PHS to flatly order a community or 
an industry to clean up its waste discharges in the manner that has 


already been done against Sioux City, Iowa (and 10 meat packers there), 
and other communities. 
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Although no legislative action on this problem seems likely this 
session, you can make a pretty fair guess right now as to what some 
of the major recommendations on national water policy will be, once 
Senator Bob Kerr's select committee is ready to make a report. 

As you know, (see January column), the committee has held numerous 


hearings on water resources problems all around the country, and will 
hold more in Washington. 


And, reading the testimony, the line of questions, and opinions by 
committee members, you come up with a lineup something like this: 


1. Strong support for the Blatnik Bill (HR 3610) to double federal 
grants for pollution abatement; 


2. Speedup in the Agricultural Department's Small Watershed Program 


(PL 566), and liberalization of benefits considered in justifying 
these projects; 


5. A federal loan program for water supply facilities that would 
enable municipalities to borrow money for development of sites; 


4. More money for research in all phases of water resources develop- 
ment ; 

5. Broadening of justifications for Reclamation projects to include 
consideration of recreational, fish and wildlife conservation. 

6. A program of public education, by publicity and other means, to 
propagate the real benefits of proper resources planning. 


Wee wewKe wee 


Just for the record—in relation to current Congressional-Administra- 
tion maneuvers concerning more federal aid for pollution control— 
here's the status of the current program (as of November—latest 
available): 

A total of 1,902 projects have been approved, in all states, 
slightly more than two years the program has been in progress. These 
represent a total cost of $699.2 million, of which the federal share 


is $158.3 million. A total of 761 have been completed, 615 are still 
under construction. 


in the 





@ low-speed engine-type units installed 
in mew Mill Creek sewage treatment plant. 


ideal performance at 


mill creek 


Three IDEAL 1350 kw generators, coupled to 
1910 hp diesels, turn at 327 rpm to provide power 
for pumping, comminution, flocculation, digestion 
and building lighting at Cincinnati's new Mill 
Creek Sewage Works. A fourth unit, to be in- 
stalled prior to completion of the facility, will 
provide a total capacity of 120 million GPD. It’s 
another example of IDEAL equipment selected 
for outstanding municipal power development 
projects where dependable power performance 
is important. 

On the job in similar installations across the 
land and around the world, IDEAL low and high 
speed generators in ratings from 10 to 10,000 kw 
are designed and engineered to meet your exact 
requirements. You can depend on IDEAL’s repu- 
tation for quality equipment earned in over a 
half-century of creative electrical engineering. 
When your specs say “IDEAL”, it’s the finest! 


EMERGENCY 
STAND-BY 


Typical high-speed unit 
installed on a diesel 
generating set in a 
Midwestern metro- 
politan telephone ex- 
change. 50, 60 and 400 
cycle, 10 to 4000 kw 
for any requirement. 


,, 


© & MANUFACTURING CO. 


323 East First St. 


% as 
> 2) te] DEKL ELECTRIC 


Mansfield, Ohio 


SINCE 1903, AMERICA’S FINEST MOTOR NERATORS 
MOTOR-GENERATOR SETS, SWITCHBOARDS AN CONTROLS 
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THE COAGULANT 


ELIMINATE YOUR 
WATER TREATMENT 
PROBLEMS WITH... 


Ferri-rloc 


FERRICBISULFATE 








| TREATMENT 
. ! Efficient Coagulation 
— | of Surface or Well 
= > Water—Effective i in 
—_ “| lime soda-ash soften- 
| ing—Adaptable in 


treatment of all indus. 
trial applications. 


SEWAGE 
TREATMENT 
Coagulates over 
wide pH ranges and 
provides efficient 

, operation regardless 
} -| of rapid variations 
, |of raw sewage— 

| Very effective for 

| conditioning sludge 

| prior to vacuum 

| filtration or drying 
on beds. 


| 


WITH THE 
PLUS FEATURES... 


Excellent Taste and Odor Control 

Increased Filter Runs 

Coagulation Over Wide pH Range 

Rapid Floc Formation Turbidity Removal 
Manganese and Silical Removal! 

Bacteria Removal Ease of Operation 
Efficient and Economical 


! 
i 
| 


SODIUM SILICO FLUORIDE 
for Fluoridation of municipal 
water supplies. Available for 
prompt shipment. Inquiries in- 
vited. 


FREE BOOKLET Let us send you 
}, without charge, a 38-page book- 
let that deals specifically with all 


phases of coagulation—just send 
us a postal card. 
' 


TENNESSEE CORPORATION 


615-629 GRANT BUILDING, ATLANTA 3, GEORGIA 
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Operating Report Dist. Of 
Columbia Treatment Plant 


During fiscal 1959 ending June 
30th, 1959, the District of Columbia 
Sewage Treatment Plant treated fifty- 
one billion gallons of sewage with an 
average flow of 140.2 mgd, down 
24.7% from 1958. Four new aerated 
grit channels have been placed in op- 
eration and relining of raw and settled 
sewage conduits was completed dur- 
ing the period March 19 to April 24, 
1959. 

The plant accomplished an average 
reduction in suspended solids of 
49.8% and of five day BOD, 29.6%. 
Sludge filters operated a total of 187 
days producing 6,207.2 tons of dry 
solids in filter cake. 

Visitors from 13 foreign countries, 
16 states and the District of Colum- 
bia viewed the plant for a total of 
269 registered visitors during the 
year. 


CHEMISTRY FOR SANITARY 
ENGINEERS 

By Clair N. Sawyer 

McGraw-Hill Book Co., Inc., 367 pp; 
1960 


The author, an Associate and the 
Director of Research of Metcalf and 
Eddy, Engineers, has been a Profes- 
sor of Sanitary Chemistry at the 
Massachusetts Institute of Technol- 
ogy for 15 years. Prior to that period 
he taught at New York University 
and the University of Wisconsin; so 
he is certainly qualified to write on 
chemistry for sanitary engineers. 

His writing has been adapted to 
present-day practice in the educa- 
tion of sanitary engineers, wherein 
the average student takes an under- 
graduate degree in civil engineering 
(including perhaps one year of chem- 
istry) and the “majors” in sanitary 
engineering at the graduate level. 
Sawyer’s book provides a review of 
the principles of chemistry that will 
be useful to the sanitary engineer, and 
that he may have forgotten in the time 
elapsed since Freshman chemistry. 
It also provides a description and 
explanation of the practical applica- 
tions of chemistry in sanitary analy- 
sis. The book is divided into two 
main parts for this purpose. 


About half of the book is devoted to 
fundamentals of chemistry for engi- 
neers, including concepts from gen- 
eral, qualitative, quantitative, phys- 
ical, colloid, bio-, and radio-chem- 
istry. The explanations are clear, 
and should cause no difficulty to a 
student who has previously studied 
chemistry, even though he may have 
forgotten much of it. 

The second portion of Sawyer’s 
book describes the major analytical 
tests useful in sanitary engineering. 
The reasons for each test are discuss- 
ed, followed by the chemical prin- 
ciples of the test method. This writing 
is not intended to replace “Standard 
Methods,” but is certainly a valuable 
adjunct to that text, especially to one 
who is not a trained chemist. 

In this reviewer’s opinion, Sawyer’s 
book is not only a good college text 
but is also suitable for a program 
of individual study. [t should be on 
the desk of every practicing sanitary 
engineer. This is the first in McGraw- 
Hill’s Series in Sanitary Engineering 
and Science, and is an excellent be- 
ginning. CFG 


Describe Radioactive 
Wastes Ground Disposal 


Three General Electric scientists 
described progress being made in 
ground disposal of wastes from 
AEC’s Hanford, Wash. reactors. 
Speaking in Monaco at the recent 
Conference on the Disposal of Radio- 
active Wastes, R. E. Brown, Senior 
Geologist at Hanford laboratories 
chemical effluents technology oper- 
ation, exnlained more than 12 years 
and nearly 200 man years of time 
have been spent studying radioactive 
wastes in the Hanford ground and 
groundwater. Efforts are to further 
general knowledge of waste behavior, 
decrease disposal costs and increase 
the safety factor, he said. 

Some geologic and groundwater 
evaluations are unique to the 300 
square miles of concern at Hanford, 
but most are applicable to other sites, 
according to Drilled wells 
provide basic exploratory and re- 
search methods and structures, with 
550 wells totalling 105,000 feet in 
depth have been drilled at Hanford 


Brown. 


since the waste disposal research pro- 
gram began in 1947. Wells assist 
greatly in studying geologic features 
which affect groundwater movement. 

Dr. D. W. Pearce, manager of the 
chemical effluents technology oper- 
ation at Hanford, said that broadened 
knowledge of radioactive wastes reac- 
tions with soil minerals is being gain- 
ed from studies in geology, hydrology, 
minerology, soil chemistry, analytical 
chemistry and process engineering. 
Long soil column experiments, closely 
simulating actual underground con- 
ditions, indicate slower waste mate- 
rial break-through than was predicted 
from laboratory tests with short soil 
columns. 

Field experiments include use of a 
model “crib” (disposal facility) to 
study spread of radioactive waste 
materials beneath a ground disposal 
site. Findings indicate this disposal 
means may be of greater benefit than 
previously assumed. Natural surface 
depressions, “swamps”, receive large 
volumes of normally uncontaminated 
process cooling water. Highly radio- 
active wastes are stored in large 
underground tanks where they can- 
not escape to the environment. 

J. F. Honstead told the Conference 
that three main systems are utilized 
in disposing of low and intermediate 
level wastes at Hanford: 

1. Ability of soil to adsorb and im- 

mobilize the radioactive elements. 

2. Waste discharge into environ- 

mental materials providing di- 
lution to levels of no concern. 
. Waste injection into paths long 
enough to allow suitable radio- 
active decay before materials 
reach a populated domain. 


Proceeding Copies Available 
The Manufacturing Chemist Asso- 
ciation announces that proceedings of 
the 1959 Air & Water Pollution 
\batement Conference held March 
18-10, 1959 in Cincinnati has been 
published. Included are 11 papers 
presented at the Conference together 
with all pertinent charts, graphs and 
illustrations. Copies of the 161 page 
book are available from Manufac- 
turing Chemists Association, Inc. 
1825 Connecticut Avenue, N. W. 
Washington 9, D. C. at $2.00 each. 
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‘DEMING 





This is a Deming Vertical Turbine Pump installation that puts dependable 
performance into water works operation! Water works and consulting 
engineers select and specify this pump because they're “Performance- 
Minded” and a Deming Vertical Turbine Pump meets this requirement. 
Deming Vertical Turbines are available for use with any type of power 
drive in a wide range of capacities to meet your specific requirements. 


For Further Information Write for Bulletin 4700A 


the DEMING coo. 


288 BROADWAY ° SALEM, OHIO 
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Synthetic Flocculant 
Produced 


201 

Dow Chemical Company, Midland, 
Mich., has announced the availability 
of its Purifloe N17, a synthetic high 
purity flocculant produced especially 
for use in the treatment of potable 
water. 

Recently cleared for use in potable 
water by the United States Public 
Health Service, Purifloc N17 is de- 
scribed as a “synthetic, high molecu- 
lar weight flocculant with high ac- 
tivity for many types of suspended 
solids normally found in natural 
waters and produced by chemical 
treatment.” 

Suggested applications of the new 
product include its use as a primary 
coagulant for pre-sedimentation, con- 
ventional and high rate (sludge- 
blanket) water treatment plants; as 
a coagulant aid to enhance the ac- 
tivity of primary flocculants such as 


alum and ferric sulfate; as a coagu- 
lant or coagulant aid in chemical 
water softening operations to reduce 
the load of suspended solids to the 
filters; and as a clarification aid in 
the design of rapid sand filters to 
operate at increased hydraulic rates 
yet producing equal or better water 
quality. 

Because of its high activity, only 
small quantities of Purifloc N17 are 
required to achieve a high degree of 
particle agglomeration. A concentra- 
tion of one part per million is re- 
commended by the manufacturer as 
a practical maximum for most appli- 
cations. 


Small Package Dredge for 
Municipal Use 
202 
Morris Machine Works, Baldwins- 
ville, N. Y., responding to increased 
demand for a small suction dredge, 
has developed a dredge package for 





© HYDRAULIC 

= TRUCK MOUNTED 
VALVE OPERATORS 
PROVIDE ONE MAN 
CONTROL. OF 
VALVES FROM 
10’’ TO 60" 
SHIPPED FULLY 
ASSEMBLED, 


FOR MOUNTING IN ANY MAKE OF TRUCK BY YOUR 
OWN MECHANICS, WITHIN A FEW HOURS. HAS SAFE- 
TY DEVICE FOR DAMAGE PROTECTION ALSO POSI- 


TION INDICATOR. 


PORTABLE 310 HP. 


Makes EVERY VALVE Power Operated. 


ELECTRIC DRIVE 


eauaGeis. cS 


em 
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use in both municipal and industrial 
water supply areas, shoefronts, 
rivers, channels or any area where 
the removal of mud, silt, sand or 
gravel is a problem. 

The complete package consists of : 
a Morris CK pump; either a gasoline, 
diesel or electric power unit ; a V-Belt 
drive, complete; pump fittings; ex- 
haust primer and fuel tank for gas 
or diesel units; gauges; a gland water 


pump and drive; and the complete 
unit mounted on a structural steel 
sub-base. 

In addition, this complete package 
is arranged so that it can be easily 
placed on the purchaser’s own hull 
or barge. The unit is available in 
6”, 8”, or 10” pump sizes, with 
the power units furnished in accord- 
ance with the particular application. 

CONTINUED ON PAGE !19A 





Payne Dean & Co. 


Clinton, Conn. 
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@ The trode mark LE ROI 
is used under license from Westinghouse 
Airbroke Co., the trade mark owner. 





FOR MUNICIPAL 
PLANTS 


Three ROILINES pull the pumps at Okichoma 
City’s Lake Hefner Municipal Filtration Plant. 


Model F-1500, maximum horsepower 
215 at 1200 rpm on natural gas. 


Model L-3460, maximum horsepower 
595 at 1350 rpm on natural gas. 


BASIC ENGINE CHARACTERISTICS* 


Torque-rpm 


Q 
e) 


4 


AT ENGINE SPEEDS INDICATED 





430- 900 
637-1500 
1090- 650 
1485- 650 
106 | 2200- 650 
168 | 2570- 900 
4000; 2930- 900 























06 | 135 | 165 
215 

405 | 435 
| 568 


rig 170 


115 130 | 143 155 | 164 
191 | 215 | 237 | 255 
































SEE YOUR ROILINE ENGINE DISTRIBUTOR 


ARIZONA, Casa Grande, Engine Service Company, Inc. 
ARKANSAS, Paragould, Wonder State Manufacturing Co. 
CALIFORNIA, Long Beach, Engine & Equipment Company 
COLORADO, Denver, Emrick & Hill Engine & Equipt. Co. 
KANSAS, Garden City, Carson Machine & Supply Co. 
LOUISIANA, New Orleans, Southern Engine & Pump Co. 
MICHIGAN, Reed City, Hafer Engine Company 

NEW YORK, Syracuse 6, J. C. Georg Corporation 
OHIO, Columbus 19, Cantwell Machinery Company 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
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OKLAHOMA, Oklahoma City 9, Carson Machine & Supply Co. 
PENNSYLVANIA, Bradford, R. R. Reck Company 
TEXAS, Houston 1, Southern Engine & Pump Co. (also in 
Beaumont, Corpus Christi, Dallas, 
Edinburg, Kilgore, San Antonio) 
Lubbock, Farmers Supply 
Odessa, General Machine & Supply, Inc. 
Wichita Falls, Nortex Engine & Equipment Co. 
WYOMING, Casper, Emrick & Hill Engine & Equipt. Co. 424-R-1 


New York «+ Tulsa + Los Angeles 
Factories: Waukesha, Wisconsin and Clinton, lowa 
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Valves for Reducing and 
Regulating Pressure 
203 

A. W. Cash Valve Manufacturing 
Corp., Decatur, Illinois, has recently 
made available a new series of 
pressure reducing and _ regulating 
valves that are recommended for use 
with air, oil, water, gases (except 
steam) and all non-corrosive fluids. 

Designated the Type A-360 and 
A-361 Series, the valves incorporate 
a balanced piston design so that the 
outlet pressures are not affected by 
wide variations in the inlet pressures 
or by variable rates of flow. 

All sizes of the Type A-361 series 
are designed for three or four way 
usige: having one inlet and three 
outlets; or two inlets and two out- 
lets. This series has all bronze bodies 
and are available in %4, ¥%, and % 
inch sizes. 

All of the new valves can be fur- 
nished with or without built-in 
bleeders, and are available with a “T” 
handle, and a wing nut and bushing 
for panel mounting. The valves will 
operate from 2 to 175 psi at maximum 
temperatures of 200° F. 


Hinged Expansion Joints 
Makes Lines Self Supporting 
200 


Zallea Brothers, Wilmington, Dela- 
ware, recently introduced a hinged 
type expansion joint for piping sys- 


tems that, because of their size or 
location, cannot be supported or an- 
chored by conventional means. 

These hinged joints allow a piping 
system to be entirely self supporting, 
and thus eliminate the need for addi- 
tional supports and reduces pipe line 
bending stresses. Shear loads can be 
carried by these units which can also 


absorb piping weight, wind loads, and 
other dead loads without extensive 
anchorage. 

The standard model of hinged ex- 
pansion joint is designed to take ro- 
tation in one plane only. For this 
reason, the joints are used in com- 
binations of two or three. Slotted 
hinges are available for special appli- 
cations where axial movement must 


ee -—- 


NO * 
DANGER 


—_—— 


maintenance at work. 
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be permitted, but these units do not 
absorb axial pressure thrust. 


Copper and Brass Tubing 
Tools Developed 
204 

Toledo Pipe Threading Machine 
Co., Toledo, Ohio, has recently added 
a full line of copper and brass tubing 
tools to its regular line of hand and 
power pipe tools. 

Now available in this new line are 
four types of cutters for hard or 
soft copper, brass or aluminum, block 

CONTINUED ON PAGE 23A 


ERP At Work 


This quiet scene should not mislead. Electro Rust-Proofing 
is hard at work. There’s no hustle or bustle . . . just dependable, 
continuous cathodic protection. 

Underneath this water an ERP-engineered protection system 
fights rust—fights maintenance costs. The battle was joined before 
installation. ERP Engineers surveyed the plant . . . designed and 
installed a system that gives maximum protection at lowest cost. 
And now ERP Service follows up. Continuous protection is assured 
- » . Maintenance costs are the lowest ever. 

If you want to stop trouble before it starts, if you want to pro- 
tect your investment in steel structures—quietly, efficiently, eco- 
nomically—use Electro Rust-Proofing Systems. ERP is preventive 


We'll be glad to send more information. Write Dept. E-51.94. 


ELECTRO RUST-PROOFING CORP. 


& SUBSIDIARY OF WALLACE @ TIERNAN INC. 





30 MAIN STREET. BELLEVILLE 9. NEW JERSEY 
CABLE: ELECTRO. NEWARK. N. J. 
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ASBESTOS- 
CEMENT 
SEWER PIPE 


INFILTRATION-PROOF AT 25 PSI PRESSURE 


Tests prove that the exclusive, patented “K&M’” FLUID-TITE 
Coupling maintains a permanently infiltration-proof seal under 
severest field conditions. 

This is true even when “K&M” Asbestos-Cement FLUID-TITE 
Sewer Pipe is under deflection, or is buried at various depths under 
heavy backfill. Tests prove this infiltration-proof pipe can withstand 
25 psi external water pressure. 

In addition to its tight sealing, “K&M” Asbestos-Cement 
FLUID-TITE Sewer Pipe is non-corrosive and completely immune 
to electrolysis. Its bore—with a Manning Factor of n-0.010—remains 
smooth and clean for full, unobstructed flow. 

That’s why there’s a minimum of maintenance with this hardy 
pipe. It reduces treatment loads and costs. Requires fewer periodic 
inspections and cleanings. 

There are five classifications of “K&M’ Asbestos-Cement 
FLUID-TITE Sewer 
Pipe tomeet your crush- 5 cRUsmne STRENGTHS OF “KEM” ASBESTOS-CEMENT FLOU-TITE SEWER PIPE 
ing strength require- 


ments.To simplify plan- Ciass | Ciass | Ciass Class 
catehdiie. == | ae 

Eliminate the prob- BO 6B EU es Be, See 
lem of infiltration with |e | 10 | mo | soo | | | 
tested and proven | 3900 | 


[10 | 200 | asco | [4000 | 2000 | 
"Kim" “Asbestos- [a [wo | wm | ow | wo» | om | 
Cement FLUID-TITE 

Sewer Pipe. Write tous (| ee | oe | oe Tce | 
today. | | v0 | 200 | sav | sooo | e000 | 
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BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY «+ AMBLER + PENNSYLVANIA 
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62 gross engine h.p. with 1-yd. loader 


Take the controls of a new Oliver Trans-O-Matic OC-96 Loader 


—and ‘let the tractor do the talking!”’ 


Power shifting plus power steering (with three types of 
turns) makes the startling difference! The OC-96 is so 
easy to operate, it simply cannot be compared with older 
designs on this count—or any other! 

You sit in a spacious, foam-rubber seat (offset for ideal 
visibility) ...have full-freedom leg room in the wide, flush- 
deck compartment. 

As for the controls, they’re practically ‘‘in your lap.” 
Levers for power steering, power reverse and power shift 
are placed directly ahead of the seat. Your arms are in 
“resting” position all the time. To brake or foot-steer, 
pedals do the job just as effortlessly. 

Easy operation, indeed! The easiest you ever had—plus. 


NEW! 3 types of power turns—The only crawler its 
size giving you counter-rotation turns for about-faces in 
the tractor’s own length—also spot turns and gradual turns. 


NEW! Power shifting—Shift from forward to reverse 
instantly, on the go. No clutching, no gear-clashing with 
Oliver’s all-hydraulic Trans-O-Matic transmission. Four 
speeds in high or low range—forward to 6.05 m.p.h., 
backward to 8.07 m.p.h. 

NEW! Torque converter—The OC-96 has heaviest-duty 
torque converter (not automotive kind)—delivering full 
engine power for digging and crowding in fastest non- 
stalling operation. Advanced 62 gross h.p. diesel. 

NEW I-yd. loader design—See how the OC-96 is an 
integral tractor-loader minus high, hung-on parts and cross 
members. Loader side pedestals are actually part of the 
tractor for low profile, high stability, finest visibility and 
safety. Fast breakout, greatest dumping reach. No other 
its size has such rapid work cycle—is so rapid-reversing. 


LOOK TO OLIVER FOR YOUR BEST BUY IN WHEEL AND CRAWLER TRACTORS 


OLIVER 


THE OLIVER corporation 


Dept. 2232, 400 W. Madison St., Chicago 6, Illinois 


“Easy operation? Man, this OC-96 is the easiest I've ever 
seen!” “There has never been a crawler-loader like it for speedy, 
easy handling,” says Lee Bruce of L. H. Bruce and Son, Middleton, 


Wisconsin. 


On this big grading and loading assignment for a University of 
Wisconsin 2'2-million-dollar student housing project, the OC-96 
hustled the entire job. Six-yard trucks were put on a 2'/2-minute 


loading cycle. Counter-rotation turns cut time and working distance, 
permitted trucks to be spotted closer. 


NEW CATALOG—"must” 
reading for cost- and com- 
fort-conscious tractor users. 
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tin and lead tubing in sizes from %& 
to 4% inches. Six flaring tools 
covering the range of sizes are also 
available. All have hard chrome fin- 
ished cones and a slip-on yoke fea- 
ture. 

In addition, a combination flaring 
tool and swaging tool, with four 
swage adapters, complete in a metal 
case, is now offered, besides a regu- 
lar swaging tool. The line also in- 
cludes seven, lever-type tube benders, 
for sizes from ™% through % inches; 
a set of five spring benders for sizes 
from % through % inches; and an 
inner and outer reamer. 


Self Priming Solids 
Handling Pump 
205 

Gorman-Rupp Mans- 
field, Ohio, have announcéd the 
addition of Model 12B2, with a 
2-inch suction and discharge, to its 
line of self-priming centrifugal solids 
handling pumps. 


Company, 


The pump features an exclusive 
impeller design that permits the pass- 
ing of spherical solids to 1% inch 
in diameter. Other features include 
a removable endplate for quick and 
easy inspection and maintenance of the 
pump, and a renewable wearplate. 

The pump may be mounted high 
and dry above the sump with only 
the suction end in liquid. Its capaci- 
ties range from 40 to 220 gpm and 
is also available in 3, 4, and 6-inch 
31zes, 


Valve Designed for 
Silent Operation 


206 

Aerojet-General Corporation, Azu- 
sa, California, has designed and made 
available a new, Silent Valve, that 
virtually eliminates aeration, cavita- 
tion, surging, vibration and the re- 
sultant noise, and undesirable physi- 
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bond issue. 


This Series is an attempt to 


water works men of the United States. 
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cal phenomenon associated with the 
rapid flow of fluids. 

The unit incorporates a new prin- 
ciple of flow control that was origi- 
nated and developed by the company’s 
Anti-Submarine Warfare Division. 
Variable in size and scope, the valve 
can be supplied for installation in 
systems with line sizes from 1-inch 
to many feet in diameter, and han- 
dling a wide variety of fluids. 

The heart of the valve is a cylin- 
drical plug of elastomer having a large 
number of axially aligned holes which 
serve as flow passages. This plug is 

CONTINUED ON PAGE 29A 





HOW WOULD YOU VOTE? 


The growth of American industry and agriculture, the rise in 
standard of living, war-caused shortages of materials, the high cost 
of economic inflation, all have combined with public indifference to 
create a 30-year-period of delay in water works improvements. .. 
a situation now serious, and which could become tragic. 

Since most water works now are public utilities, they are also a 
public responsibility. Capable men are employed to manage them, 
but the public must finance thém. A water works utility econom- 
ically may be and usually is a non-profit organ- 
ization. But like other business operations, it 
encounters problems of plant maintenance and 
depreciation and demands for increased service or 
production. If low water rates have prevented 
accumulation of financial reserves now needed for 
improvements, the answer probably is a revenue 


If such a bond issue election were to be held in 
your town today, how would the public vote? The 


fate of America’s sorely needed water works im- 
provements rests with the public. 


ut into words some appreciation of the 


M:H VALVE 


AND FITTINGS COMPANY 
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DON T BE 
FOOLED BY 
INITIAL PIPE 
COSTS... 


Certain factors concerning the type of pipe 
to be used for a proposed water or gas 
project must be examined carefully: 


First 


—how much does the pipe cost, compared 
to other types? 


Second 

—how often will it require repair? 

Third 

—how long before it has to be replaced? 


After all, how much money do you really 
save if you buy the cheapest pipe . . . then 
have to repair it frequently . . . and then 
have to replace it within a decade or two? 


You save with cast iron pipe 


Sometimes the first cost of jobs where cast 
iron pipe is specified, is higher than similar 
projects using cheaper pipe. Yet, in the 
long run, cast iron pipe costs less! Here’s 
why: 

¢ Cast iron pipe rarely requires repairs. 
Its rugged construction, corrosion-resist- 
ant qualities and bottle-tight rubber-ring 
joints will withstand the most severe pres- 
sures. Once an investment is made in cast 
iron pipe, it is usually your first and last 
cost because of the absence of maintenance 
or repairs. 


¢ Cast iron pipe is built to last—98 
American cities will testify to that. 
They’ve had cast iron pipe installations in 
constant use for over a century! In fact, 
in Versailles, France, they’re still using 
cast iron pipe water mains that were laid 
in 1664! Once cast iron pipe is in the 
ground, it stays there! 


_ Don’t be fooled by “low-cost” pipe. In- 
sist on the pipe that will actually save you 
money over a period of years... 


In Nebraska— Here a section of cast iron pipe is being 
relocated. Twenty-five years old, the pipe is still in 
excellent condition—has never required major repair 
... or replacement. 


Rely on CAST IRON PIPE 
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In Indiana (above) —‘‘All-weather” cast iron pipe is quickly In Kansas (above)—36" cast iron water main. Another part of 
installed despite wet trench conditions. Slip-on joints were this main was floated out of its trench by a heavy downpour. 
easily assembled, with one workman using a crowbar. Later a 150 psi water test revealed no leaks in the slip-on joints! 


In Pennsylvania (below)—This 16” cast iron pipe is being Handy lengths and slip-on joints make cast iron pipe easy to han- 
installed as fast as the trench hoe can prepare the trench. dle, even in crowded neighborhood sectors; require less labor. 


a4 


” 


@i|\CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
Cast Iron Pipe Research Association, 
Thos, F. Wolfe, Managing Director, 3440-E Prudential Piaza, Chicago 1, Illinois 
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BEACONSFIELD, QUE. SCORES WORLD PREMIER WITH 


AST, “FIRST RADICALLY NEW APPROACH TO THE 


SANITARY SLUDGE PROBLEM IN A HUNDRED YEARS”* 


On Monday evening, November 30th, 
the Town Council of Beaconsfield, Que., 
officially accepted its AST (Atomized Sus- 
pension Technique) reactor, first instal- 
lation of its kind in the world. The action 
of the Beaconsfield Council heralds sweep- 
ing advances in sewage disposal by 
Canadian, U.S. and foreign communities. 
The Beaconsfield AST unit, employing the 
revolutionary process developed by the 
Pulp and Paper Research Institute of 
Canada, was designed, built and put 
through ‘‘shake-down”’ operation by 
National Welding Co. Ltd. 


* H.W. Lea of Montreal, Consulting Engineer 
to the Town of Beaconsfield and many other com- 
munities, upon acceptance of the Beaconsfield 

1ST plant was quoted by the Pulp and Paper 
Research Institute of Canada as follows: 


“This AST procedure, pioneered at the com- 
munity scale through cooperation between the 
Town of Beaconsfield, National Welding Co. 
Ltd., of Montreal, and the Pulp and Paper 
Research Institute of Canada, is the first 
radically new approach to the sanitary sludge 
problem in a hundred years. 


“When National Welding offered to risk 
the cost of putting in an AST’ plant at Beacons- 
field on a pay-for-only-if-successful basis, I 
recommended that the community go along 
with an experimental trial which seemed to 
have a high probability of success. It has now 
been established that AST can dispose of the 
sludge on a reliable day-by-day basis. 

“The simplicity and compactness of the 
AST plant are two of its most attractive 
features. It reduces by one-third the land area 
needed for a conventional primary treatmert 
plant. And, depending upon foundation condi- 
tions at the site, there may be material savings 
in the cost of installation by using AST. 
Automatic operation minimizes the need for 
operating personnel. I shall now, with con- 
fidence based on experience rather than on 
faith, recommend that other communities with 
a sewage treatment problem consider the AST 
process. Indeed, I have already done so.” 


National Welding, the only firm with 
actual experience in the design and con- 
struction of community AST plants, 
invites inquiries from Canadian and U.S. 
communities and their consulting 
engineers. 


AST DIVISION 


NATIONAL WELDING CO. LTD. 


8235 Mountain Sights Ave. Montreal, Que. Telephone: REgent 9-3241 
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FLUIDICS* ar worx 


SPACE SAVER. Permutit Horizontal Precipitators take only 25% as much space as would be needed 
by conventional basins at the Town of Tonawanda Water Treatment Plant, Tonawanda, N. Y. 


How to get the capacity you need 
in the space you can afford 


When the booming town of Tonawanda, N. Y., decided 
to build its own water treatment plant, space was a 
major consideration. 

The solution as proposed by Nussbaumer, Clarke and 
Velzey, Consulting Engineers, was to install four Per- 
mutit Horizontal Precipitators. 

Each unit measures 31'6” x 95’ x 16’3” and is designed 
to handle four million gallons per day with a two million 
gallon overload. Proved in operation for more than two 
years, this system efficiently treats 24 million gallons 
per day. 


And this huge load is handled using only one-fourth 
the space that would have been required if conven- 
tional basins had been used. 


PFAUDLER PERMUTIT nc. 


Specialists in FLUIDICS...the science of fluid processes 


Water & SEWAGE WORKS, FEBRUARY, 1960 


Space is just one saving you can make with Permutit 
Precipitators. You'll also find that treatment efficiency 
is increased, and that often there’s a reduction in chemi- 
cals and coagulants required. 

If you'd like more information about the efficiencies 
possible through the use of Permutit Precipitators, write 
for Bulletin No. 2204C. 

Or, for a brief introduction to the full line of Pfaudler 
Permutit equipment for water and waste treatment, ask 
for the bulletin entitled “An Outline of Modern Water 
Treating Equipment.” Address your inquiries to our 
Permutit Division, Dept. WS-20, 50 West 44th Street, 
New York 36, New York. 





*FLUIDICS is the Pfaudler 
Permutit program that inte- 
grates knowledge, equipment 
and experience in solving prob- 
lems involving fluids. 
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contained in a tubular housing be- 
tween two perforated plates, one of 
which is either mechanically or hy- 
draulically actuated to compress the 
elastic insert. 

As the plug is compressed, the flow 
passages are reduced in diameter, 
thereby throttling the fluid flow. At 
full compression, these channels are 
closed and complete shut-off is at- 
tained. Extremely fine gradations of 
throttling resistance assure precision 
flow control over the complete range 
of operating positions with a mini- 
mum pressure loss when the valve 
is open. 

The use of a large number of small 
diameter flow passages permits the 
energy associated with large pres- 
sure drops to be dissipated smoothly 
by fluid friction within the tiny chan- 
nels. Dynamic underpressures are 
virtually eliminated from the throt- 
tling process. 


Vernier Caliper Designed 
for Readability 
207 
Scherr-Tumico Company, New 
York, N. Y., is offering its new 193 
Mauser vernier caliper designed to 
make reading easier, faster and more 
accurate. The instrument eliminates 
the parallax of the standard type 
vernier by using a flush type design. 


In addition eye strain has been re- 
duced by using a lustro chrome finish 
on both scale and verniers ; this latter 
part has been doubled in length to 
provide greater accuracy. 

Should recalibration and adjust- 
ment be needed on either the lower 
or upper vernier, both vernier plates 
can be independently adjusted (to 
020"). A fine, cam-lock adjustment 
is provided for easy setting at close 
limits. 

CONTINUED ON PAGE 31A 





ARGONNE NATIONAL LABORATORY 


WILL USE... 


AUTOMATIC VALVE 


FOR EXPERIMENTAL 


Containment shell of the 
experimental breeder re- 
actor under construction in 
Idaho and (above) cut-away 
showing reactor vessel 
within the “primary tank.” 


CONTROLS 


BREEDER REACTOR IN IDAHO 


Electrodyne will be used by the 
Argonne National Laboratory as the 
control for the reactor vessel cover 
hold-down mechanism in the new 
experimental breeder reactor EBR 
II at the National Reactor Testing 
Station near Idaho Falls, Idaho. 
EBR II is a “closed cycle” power 
plant, where nuclear fuel will be em- 
ployed to produce heat and at the 
same time make additional fuel by a 
“breeding” process.'The partly spent 
fuel and the new fuel that has been 
bred can then be reprocessed and re- 
fabricated into new fuel elements 
right in the EBR II facility. 
Electrodyne is an integral part of 
the EBR II design controlling the 
hold-down mechanism for the cover 
of the fuel chamber which will be 
submerged in liquid sodium. This 
reactor has been planned to demon- 


strate the “breeding principle” that 
more fuel (plutonium) can be bred 
from uranium-238 than is used up 
while the reactor is operating. EBR 
II has been designed to produce us- 
able electricity from atomic energy. 

For customer applications, Elec- 
trodyne thrust limiting features as- 
sure positive, automatic control and 
complete safety in the handling of 
the most critical materials. 

This again illustrates the versatil- 
ity of Electrodyne as a valve-type 
control for a wide variety of applica- 
tions in chemical and power plants, 
oil and gas industries and water and 
waste treatment installations. 


For detailed information about 
Electrodyne, get in touch with your 
local Electrodyne representative or 
any valve manufacturer. 


_ MOPS AVIATION Jiviion zt 


6633 WEST 66" STREET 


ELECTROOYNE VALVE CONTROLS WYORO'D GEAR PUMPS AND MOTORS 


* CHICAGO 38, ILLINOIS | 


PRECISION INDUSTRIAL, AIRCRAFT AND MISSILE GEARING AND COMPONENTS 
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American-Made 


CAST (ROW PRESSURE PIPE 


= Backed by 9 a Dependable, Responsible Companies 


Cast Iron Pressure Pipe produced in America economy of American-made Cast Iron Pressure 
today is backed by responsible companies with Pipe, 
long established reputations for quality products 
...for proved integrity and dependable support- No such guarantees are available to buyers of 
ing service. so-called “bargain” foreign pipe, whether cast iron 


These priceless intangibles are added guaran- ofr cheaper substitutes. If foreign pipe fails, it’s 
tees of the long-lived performance and longterm the buyer’s loss. 


-—and finally, remember-what America makes, makes America! 
Buy pipe that helps create prosperity over here. 


tt tt tt et tt 


$30 iasmeon 
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This advertisement is published 


Cast Iron ones Pon duaume \", y [oo OCODWARD i ROW Com PANY 
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yee) WOODWARD, ALABAMA 
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The new caliper is made entirely 
of stainless steel, hardened through- 
out. Designed for outside, inside and 
depth measuring, it has a maximum 
capacity of 6% inches with .001 
inches on both lower and upper 


scales, and an overall length of 9% 
inches. 


Heavy Duty Flange Spreader 
208 


Wm. L. Riggs Company, Tulsa, 
Oklahoma, recently introduced a 
heavy duty model of its Safety Boy 
flange spreader which will accomo- 
date ASA ring joint flanges. The new 
model, No. 104, will handle ASA 
ring joint flanges 150 Ibs. through 
1500 Ibs. in pipe sizes ranging from 
8 inches through 24 inches. 

Tests have indicated that the 
product, which uses pressure from 
the ratchet handle to force a circular 
cam wedge between the flanges, is a 
safe and quick way to spread pipe 
flanges, and to insert blinds, gaskets 
or orifices. 


Butterfly Valve Designed 
For Easy Replacement 
209 


Allis-Chalmers Company, Milwau- | 


kee, Wis., has developed a new cart- 


ridge type butterfly valve designed | 


for quick and easy replacement. The 
cartridge unit consists of a standard 
CONTINUED ON PAGE 32A 





CALGON KEEPS 
FLOW RATES CONSTANT 
AFTER MAIN CLEANING 


in 4-Year Portland Water District Test 


Part of the Portland, Maine, Water 
District System supplies Sebago 
Lake water to Gorham Village. An 
11,000-foot, 8-inch main was the 
main feed between a booster station 
and a standpipe at the far end. This 
main had not been cleaned for 20 
years, and it was found that the flow 
coefficient “C” had dropped to be- 
tween 50 and 56 due to massive tu- 
berculation. 

Replacement or reinforcement of 
this main would be expensive, so it 
was decided to try cleaning a 4,000- 
foot section of the main, and use 
this as a test section to determine 
the effectiveness of chemical treat- 
ment to retard corrosion. Calgon® 
and Calgon® Composition TG were 
chosen for this test. 


DIVISION OF HAGAN CHEMICALS & CONTROLS, 


HERE ARE THE RESULTS: 
Pipe line coefficient, raised from 56 
to 120 by cleaning, has remained at 
this level for four years with Calgon 
and Composition TG treatment. 

No red water complaints. 

Labor and chemical costs, in rela- 
tion to replacement or reinforcement 
of the main, have been minor. 

A complete description of this care- 
fully controlled test, with prescribed 
dosages and methods, is available- 
ask for Reprint No. 420-12-6. For 
information on how Calgon chemi- 
cals and Calgon know-how can help 
you, write or phone: 


CALGON COMPANY 


HAGAN BUILDING, PITTSBURGH 30, PA. 


INC. 
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butterfly valve in a wedge shaped 
body which is inserted in the outer 
body and held in place with the 
cover. Its flow characteristics are 
identical to the standard two flange 
valve. 

If necessary, the wedge shaped in- 
sert can be removed without disturb- 
ing the line flanges or the piping. 
The cover of the valve and the shaft 
extension accomodate standard man- 
ual, diaphragm, motor or cylinder op- 
erators. 


New Gear Drive for 
Pump Motors 
210 
Johnson Gear and Manufacturing 
Co., Ltd., Berkeley, California, have 
introduced the Redi-Torq, a new 


automatic, combination right angle 
gear drive designed for use with dual 


engine-motor driven, vertical pumps 
of water works, sewage plants and 
fire protection systems. 

The Redi-Torq permits the testing 
of an engine from idle to operating 
speed without interfering with pump- 
ing operations. Any control system 
where electric power failure initiates 
engine starting will operate this new 
product. 

Installation may be a simple op- 
eration because flexible shafting or 
couplings can be used between the 
engine and the gear drive; an engine 
clutch is unnecessary. These gear 
drives are made in sizes from 15 to 
200 horsepower and may be fur- 


nished with either solid or hollow 
shafts. 


Ball Valve Handles 
Light Slurries 
211 

Cooper Alloy Corporation, Hill- 
side, N. J., has introduced its new 
ball valve designed to handle light 
slurries and to throttle for close regu- 
lation of flow. 

Among the features of this new 
product are: a handle that has indi- 
cations for throttling adjustment, and 
which has a positive-lock, snap-on 
design to eliminate tampering with 
settings; a stem that has an adjust- 
able stuffing box that can be repaired 
under pressure, a positive slotted- 
drive keyway in the ball to eliminate 
ball wear, and “V” ring packing for 
leakage elimination. 

Other features include the use of 
Teflon seals for more positive seal- 
ing, and union ends that provide 
automatic self-alignment with pip- 
ing. These valves can be “on flow” 
in either direction, and their compact- 








ness provides ready installation in 


tight or hard to get at spots. 


Acid Neutralizer for 
Solution Feeders 


212 

Calgon Company, Division of | 
Hagan Chemical and Controls, Inc., | 
are now offering an acid neutralizer, 
a highly soluble alkaline product for 
use with solution feeders to neutral- 
ize or raise the pH value of corrosive 
water. 

Formulated to dissolve rapidly and 
form a sterile feed solution, this new 
compound helps stop blue or green 
staining frequently caused by the 
corrosion of copper plumbing. It does 
not crystallize out of solution during 
cold weather and is compounded to 
prevent precipitation of scale in feed- 
ing equipment. 

For most installations, a starting 
dosage of 20 parts per million is 
recommended, Exact dosages can be 
determined by checking pH of treated 
water with the pH test papers in- 
cluded in each acid neutralizer drum. 
The proper feed rate is obtained 





when pH reaches 7.2. 
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ASSOCIATE COMPANIES 


LAYNE-ARKANSAS COMPANY 
Stuttgart, Arkansas 

LAYNE-ATLANTIC COMPANY 
Savannah, Georgia; Norfolk, Virginia; 
Glen Burnie, Maryland; Orlando, Florida; 
Albany, Georgia; Florence, South Carolina 
LAYNE-CENTRAL COMPANY 

Memphis, Tennessee; Pensacola, Florida; 
Jackson, Mississippi 

GENERAL FILTER COMPANY 
(Complete Water Treatment) Ames, lowa 
LAYNE-LOUISIANA COMPANY 

Lake Charles, Louisiana 


LAYNE-MINNESOTA COMPANY 





LAYNE-NEW YORK COMPANY 

Linden, New Jersey; 

New Hyde Park, L. |., New York; 

Arlington, Massachusetts; 

Pittsburgh, Pennsylvania; Camden, New Jersey 
LAYNE-NORTHERN COMPANY 

Mishawaka, Indiana; Indianapolis, Indiana; 
Lansing, Michigan 

LAYNE-NORTHWEST COMPANY 

Milwaukee, Wisconsin 

THE LAYNE OHIO COMPANY—Columbus, Ohio 
LAYNE TEXAS COMPANY 

Houston, Texas; Dallas, Texas; El Paso, Texas; 
Corpus Christi, Texas 

LAYNE-WESTERN COMPANY 

Kansas City, Missouri; St. Louis, Missouri; 
Aurora, Illinois; Ames, lowa; Omaha, Nebraska; 
Wichita, Kansas; Denver, Colorado 
INTERNATIONAL WATER SUPPLY, LTD. 
London, Ont., Canada; Montreal, Quebec, Canada; 
Oakville, Ont., Canada; Vancouver, B. C., Canada; 
Saskatoon, Sask., Canada 


INTERNATIONAL WATER CORPORATION 
Pittsburgh, Pennsylvania 


LAYNE PACIFIC DIVISION 


| Seattle, Washington 


LAYNE-VENEZUELA C. A. 
Caracas, Venezuela; Maracaibo, Venezuela 


COMPANIA ARGENTINA PRODUCTORA 
DE AGUA, S.R.L. 


| Buenos Aires, Argentina 


LAYNE FRANCE—Paris, France 
LAYNE WELLS INTERNATIONAL 
Saigon, Vietnam 


L’HY DRAULIQUE-AFRIQUE—Paris, France; 
Algiers, Algeria; Dakar, French West Africa; 
Tunis, Tunisia; Cairo, Egypt 


INDUSTRIAL SALES REPRESENTATIVES 
IN THESE PRINCIPAL CITIES: 
Albuquerque, N.M.; Atlanta, Ga.; Boston, Mass.; 
Buffalo, N.Y.; Charleston,W.Va.; Charlotte, N.C.; 
Chicago, Ili; Cincinnati, Ohio; Coral Gables, Fla.; 
Detroit, Mich.; Grand Rapids, Mich.; 

Honolulu, Hawaii; Houston, Tex.; 

Indianapolis, ind.; Jacksonville, Fla.; 

New York, N.Y.; Philadelphia, Pa.; Richmond, Va.; 
St. Paul, Minn.; St. Petersburg, Fia.; 

Salt Lake City, Utah; South Bend, ind. 


There’s a world of service available 
WHEN YOU SPECIFY LAYNE 
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a world of service available 


when you specify LAYNE 


There’s 


PUMPS e WATER WELLS e WATER TREATMENT 
Any service is only as good as its availability when 
you need it. 

Layne service for any pumps, wells, water systems 
and water treatment for Industry— Municipalities 
—Agriculture is available throughout the world, 


24 hours a day. The vast network of Layne Associate 
Companies with over 75 years’ experience, trained 
personnel and quality Layne replacement parts, as- 
sure prompt and complete service wherever you may 
be located. Industrial Sales Representatives in major 
cities. Write for Layne Service Bulletin 100. 








Layne complete water services include: initial surveys « explorations « recommendations « site selection « foundation and 
soil sampling ¢ well drilling « well casing and screen ¢ pump design, manufacture and installation « construction of water 
systems « maintenance and service e chemical treatment of water wells e water treatment ¢ all backed by Layne Research. 
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LAYNE & BOWLER, INC., MEMPHIS 


GENERAL OFFICES AND FACTORY, MEMPHIS 8, TENN. 


LAYNE ASSOCIATE COMPANIES 
THROUGHOUT THE WORLD 


Sales Representatives in Major Cities 














Aes re proud of our 
to clean water 














“OTHE FIRST 


of your water or 


sewer mains cleaned 


for only 








unmatched ability 
and sewer mains 














CALL COLLECT, WRITE, WIRE . . . We offer you the proof—the first 
100 feet of your mains cleaned for only 1 cent per foot—Total: $1.00. 
If you are not completely satisfied per our ironclad guarantee be- 


low, you pay nothing. 


SV OOUOKOUODDUOONUDNNNDUNDOUNDIUDDU AZ 


ONLY N.P.R.C. CAN GIVE YOU AN 


IRONCLAD 
GUARANTEE 


If we can’t unclog your clogged water mains 
or sewer systems—NOBODY CAN! Your job 
is fully guaranteed or there is no charge for 


our service. Uh hike a 4 


President 


SIOONIOIONDOOOOI000 A 


EANIIHNNOOOOOODOO0N0000% 


NATIONAL POWER RODDING CORPORATION 


1000 SOUTH WESTERN AVENUE - CHICAGO 12, ILLINOIS 
PHONE MOnroe 6-7700 
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WATER, SEWAGE AND TRADE-WASTE 
TREATING EQUIPMENT 


CIRCULAR CLARIFIERS 
Hardinge Circular Clarifiers are available in 
sizes up to 200’ diameter, either center-column 
or beam supported for steel, concrete, wood 
or tile tanks. Sludge scrapers remove settled 
solids rapidly through central underflow dis- 








RECTANGULAR CLARIFIERS 
Especially suited for limited spaces or where 
sludge delivery is desired at one end of the 
tank. A traveling scraper and skimmer car- 
riage removes settled solids from the tank bot- 
tom and scum from the top. 


HYDRO-CLASSIFIERS 
A large-volume classifier for rapid separation 
of coarse and fine suspended solids. Frequent- 
ly used for by-product recovery from waste 
water. 


COMPLETE WATER SYSTEM 
Hardinge also offers a complete water treat- 
ing unit, combining flocculating equipment, 
clarifiers and filters in one, common-wall sys- 
tem, using modular construction. 


Write for Bulletin 35-D-15 


FLOCCULATING UNITS 
Slowly rotating paddles on vertical shafts 
bring the small flocs into contact to form 
larger masses and hasten precipitation. 








“AUTO-RAISE” THICKENERS 

For removal of fine suspended solids from 
supply water, waste water and sewage. “Auto- 
Raise” mechanism prevents scraper breakage. 
Manual or power raise supplements “Auto- 
Raise.” Replacement ring-type ball bearing 
support for rotating mechanism. Spiral rakes 
for maximum underflow density. 


AUTOMATIC BACKWASH FILTERS 
For high removal of non-settling or slow set- 
tling suspended matter. Self-cleaning sand bed. 
No shut-down necessary for backwashing. 
Traveling backwash mechanism. 


HARDINGE 


COM PAN ®, 


YORK, PENNSYLVANIA - 


240 ARCH ST. ° 


Neer ORATED 


Main Office and Works 


New York - Toronto - Chicago - dlibbing - Houston - Salt Loke City - Sen Francisco « Birmingham - Jacksonville Beach 
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Graver Names New 
General Manager 


Graver Water Conditioning Co., 
Division of Union Tank Car Co., 
New York, N.Y., 
has announced 
the naming of 
Marvin Lane, 
technical director 
of the Division, 
to the post of 
general manager. 
He succeeds H. 
T. Sulcer who re- 
cently resigned. 

“This appointment,” stated a com- 
pany spokesman, “reflects the intent 
of Union Tank Car to emphasize 
research and development of new and 
better products.” Graver Water de- 
signs and manufactures products and 
systems for industrial and municipal 
water treatment, industrial waste 
treatment, boiler feedwater treatment 
and chemical processing. 

As technical director, Mr. Lane 
headed a Graver Water research and 
development program that resulted 
in the development of such new items 
as, the first dialysis liquid purifica- 
tion system for acids, monitoring 
controls for automatic treatment 
plants, purification equipment for 
power plant condensate, non-corro- 
sive underdrains for gravity filters, 
and subfill-less underdrains for ion 
exchange units. 

Prior to joining Graver Water in 
1949, Mr. Lane was instrumental in 
developing synthetic U.S.P. quality 
water through silica removal by ion 
exchange and conducted the first 
field tests on commercial equipment 
for this purpose. Among the pro- 
fessional societies to which he be- 
longs are the American Chemical 
Society and the American Society for 
Testing Materials. 

The spillway works at Ice House 
Dam will be completed early this year, 
and other projects of the big program 
are already begun. The SMUD Up- 
per American River program involves 
the eventful expenditure of $85,000,- 


CONTINUED ON PAGE 102A 





operators like the ease... 
the speed... the accuracy of the new 


MUELLER: B-100 
fapping machine? 


ANTI-FRICTION 


THRUST COLLAR EASY OPERATING 


RATCHET HANDLE . 
Every feature of the new 


B-100 was designed 
NEW FEED NUT ©” RINGS TO ELIMINATE 
AND YOKE PACKING ADJUSTMENT with the operator in mind. 


These features give you 





QUICK REMOVAL faster taps, pressure-tight 
FEED SLEEVE AND CAP / 
connections and easy, 


trouble-free operation. 


THREE Vs 
WIDELY SPACED 
BEARING | | CHROME PLATED 
SURFACES TO BORING BAR 
ASSURE RESISTS CORROSION 
ALIGNMENT | 


OFFSET BODY DESIGN 
FOR IMPROVED OPERATION 


POSITIVE LOCK 
FLOP VALVE 


ELECTRIC OR AIR OPERATORS 
AS OPTIONAL EQUIPMENT* 


*Faster, easier taps with Air 
or Electric Power Operator! 
Drill feed is automatic to in- 
sure accurate cuts. Tool 
crowding is eliminated. Both 
types attach directly to top 
of boring bar — no adapters 
or conversion parts needed. 


Over a century of MUELLER CO. 
research and engineerin 
§ 8 : . DECATUR, ILL. 


experience has gone into 
the design and manufacture of the , oe Factories of: Decatur, Chattanooga, 
B-100 Drilling, Tapping and na 
Inserting Machine. 
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your pipe problem 


OVERBOARD 


...with AMERICAN Molox Ball Joint Pipe! 


Specify American Molox Ball Joint Pipe for river crossings and other 
difficult installations. Molox pipe affords maximum installation economies 
because it is easily adapted to several installation methods: It can be 
floated or pulled across streams, or can be installed directly on the bottom 
from a barge. Once laid, it remains bottle-tight under pressures up to 
several hundred psi at any angle within the 15° range of deflection for 
which it is designed. 

AmeRICAN Molox Ball Joint pipe offers all the advantages of high 
strength Mono-Cast pipe with the socket cast integrally with the pipe; a 
heavy section alloy steel follower gland for added strength; plus the finest 
bolting of any flexible joint pipe available today ... high strength, corro- 
sion-resistant AMERICAN STAINLESS STEEL bolts. 

Before “plunging” into underwater pipe installations consider the 
advantages of AMERICAN Molox Ball Joint Pipe. Write for free illustrated 


brochure or contact your nearest American Cast Iron Pipe Company 
representative. 





= ee a SALES OFFICES: Chicago 


y New York City — Kansas City 
A ai & =; s+ x ' oe 7. I Dallas — Minneapolis — Denver 
Pittsburgh -Orlando-Cleveland 


CAST IRON PIPE CO. Birmingham 
BIRMINGHAM ALABAMA 
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This chemical building panel provides plant operators 
with records of key flow variables. Basin and bypass 
fiows are indicated, recorded, and integrated. 


Honeywell FiltermatiC consoles control all filter valves. 
Each of eight consoles can control filtering of 8 
m.g.p.d., but presently monitors about 2 m.g.p.d. 


> 


Springfield, Ohio water treatment plant 


relies on Honeywell control instrumentation 


Master filter building control panel provides cen- 
tralized information on key flows, pressures, and 
levels. Also features central alarm and communica- 
tion system. 


The recently built $5,800,000 water treatment plant at 
Springfield, Ohio, is a model of efficient, low-cost opera- 
tion. Treatment variables are measured and/or auto- 
matically controlled by a Honeywell system. Black & 
Veatch, Kansas City, were the consulting engineers, and 
G. E. Tillman Co., Centralia, Ill., the contractor. 


Modern instrumentation techniques were exploited to 
the fullest in specifying controls for this plant. For 
example, raw water influent is measured at two separate 
points, totalized, and telemetered to both the filter 
building master control panel and the chemical build- 
ing panel. 


Fully pneumatic operators on the filter valves enable ef- 
fluent to be adjusted either locally or remotely —manu- 
ally, or automatically from changes in clear well level. 
This results in optimum flexibility and centralization. 


Honeywell controls make every phase of the treatment 
process a dependably precise, automatic operation at the 
Springfield plant. For help in applying the latest, up-to- 
date automatic control to your own water treatment 
project, contact your nearby Honeywell field engineer. 
Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
| Fiat on Couttol 


SINCE 18685 
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Here are FIVE 


ways you, too, can 
cut costs with 


GASK-O-SEALS 


No scraping, cleaning, 
resurfacing or replacing 
flanges when installing 
new seal!— 


The unique design of Gask-0- 
Seals will save hundreds of man 
hours, and eliminate the tedious 
work of reconditioning flanges. 


Save downtime— 


Gask-0-Seals will not wear due 
to pulse or vibration. They last 
longer and are quickly and easily 
changed. Sure, positive sealing 
extends seal life. Fool proof in- 
stallation reduces replacement 
time and repair. 


Eliminate extreme hazard 
of “blow-out”— 


No retorquing of bolts 
necessary— 


Once a Gask-0-Seal is installed 
there is no need to re-torque 
bolts. The seal can not “creep” 
or “cold flow.” There is no 
need for tightening bolts to 
maximum, causing distortion of 
flanges. ...... the flanges are 
easy to break loose at time of 
repair or overhaul. 


Re-useable— 


Due to the carefully controlled 
mass-to-void ratio in the Gask- 
0-Seal design, the seal can not 
be over squeezed —its “mem- 
ory” never destroyed by fasten- 
ing pressures. They, efore, 
may be reused several times 
with just ordinary care. 


aC 
NS 


‘omatic 
Since Gask-0-Seals are totally omg = Oy yh gh Bn pe > 


confined with metal - to - metal air, hydraulic fluids, gases, gasoline and many other fluids; hi-vacuum to 
contact of faying surfaces, the hi-pressure, in a very wide temperature range. 

danger of a seal “blowing out” Try Gask-O-Seals and reduce your maintenance costs new. 

is completely eliminated under 

normal working conditions. This 


feature alone can save your arker SEAL COMPANY 
company millions of dollars. CULVER CITY, CALIFORNIA and CLEVELAND, OHIO 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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100% CONTROL OF EVERY OPERATION 
IS HERE IN CLEVELAND TRENCHERS 


Hydraulic rs 
Crumbing Shoe jammunEE 
4 ™ a “me aes 5 


ag 


WHEEL SPEEDS: big engine develops 50 HP at only 
1250 RPM, drives through main transmission to digging 
wheel differential; operator has choice of 4 forward 
wheel speeds, 114 to 8 RPM, plus reverse. 


CRAWLER TRANSMISSION: this famous Cleveland- 
exclusive feature provides 12 individual crawler speeds 
for each of 4 wheel speeds, allows operator to choose, 
from over 30 usable combinations of wheel and crawler 
speeds, the right combination of power and speed for 
every digging condition. 


HYDRAULIC STEERING: big 16” x 3” internal hydraulic 
brakes, controlled by suspended-type foot pedals, pro- 
vide easy steering and maneuvering of the... 


WORLD’S FINEST TRENCHER CRAWLERS: a tremen- 
dously long-lived, stable, trouble-free, easy rolling track; 
1000-hour lubricated, it employs double-flanged wheels 
rollers and sprockets with teeth widely spaced, drives 
on each end of 11-inch hardened crawler pins. 


Full-Range Boom 
Hoist 


BOOM HOIST: two easy-acting levers independently 
control raising and lowering each end of digging wheel 
boom through full height and depth range. 


V CONVEYOR SPEED AND DIRECTION: dual, inde- 
pendent, pulley-enclosed hydraulic drives give operator 
instant control of conveyor belt speed and direction of 
discharge, eliminate need of conveyor chains, sprockets, 
hung-on motors, etc. 


V CONVEYOR POSITIONING: operator shifts conveyor 
hydraulically from side to side, placing spoil wherever 
desired while digging past trees, poles, etc. 


HYDRAULIC CRUMBING SHOE: operator controls 
raising and lowering of shoe, as required, for lifting 
or setting digging wheel at walks, driveways, under- 
ground obstructions, etc.—an exclusive Cleveland 
feature which makes crumbing practical even in 
obstruction-crowded digging. 


Get the complete story on Cleveland J Trenchers from your distributor 


the CLEVELAND TRENCHER Co. 


eee an ee ee ee ee 


20100 St. Clair Avenue ° 


Cleveland 17, Ohio 
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WILLIAM KERIVAN, Chief Filter Plant Operator, 


Billerica (Mass.) Water Treatment Plant, says: 


“Our porous underdrains 
give completely 
trouble-free service... 


Mrs. Barbara E. Hawkes, Chief Chemist, checks 
backwashing of Billerico’s =1 filter. 


The Billerica Water Treatment Plant serves 26 : eM ; 
square miles, supplying 1.0 MGD from the Con- &@& Po ae re lea 
cord River. Beds for Billerica’s four filters are 30” me 
of sand and 18” of anthracite, with ALOXITE® 
aluminum oxide porous bottoms. Average load 
is 1.5 MGD and 2.0 MGD during peak periods. 
“What we like most about the ALOXITE 
plates,” says Mr. Kerivan, “is that we have none 
of the problems of graded gravel. For example, 
the large photo, taken during backwashing, 
clearly shows no blow holes such as you run into 
with an upset gravel bed. Scum is removed easily 
and uniformly. As for mudballs, they're just a 
name to us— we don’t have them. 
“The porous plates have had no repairs since 
they were installed four years ago. Their only 
maintenance consists of acid cleaning once a year. 
Judged from our experience, these bottoms have 
no shortcomings.” 


CARBORUNDUM 


Registered Trade Mark 
Dept. X-20, Refractories Division, Perth Amboy, N. J. 
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VAOM ANilela Croll folate), 
SEWAGE per day... 


at Orange County, California, Sanitation District 


two GlbiOMIa 


V-85 
ENGINES 


power the pumps 


Driving centrifugal pumps, two Climax V-85 
Engines running at 775 rpm, pump approxi- 
mately 20 million gallons of sewage per day in 
Plant No. 1 of the County Sanitation Districts 
of Orange County, Calif., at Ellis and Verano 
Streets, Santa Ana. These V-85 Climax Engines 
—8-cyl., 7%4-in. bore x 7-in. stroke, 2474 cu. in. 
displacement—are burning sludge gas from the 
digesters; when this gas is not available the 


CLIMAX ENGINE MANUFACTURING CO. ° 


engines are automatically switched over to 
butane fuel. They operate with vapor phase 
cooling, and the waste heat is used in the di- 
gesters. The Climax V-8, unusually compact in 
design, packs more power into less space. 
Rugged, too, for durability with dependability 
in continuous duty sewage plant service. Its 
famous fuel economy is built-in. For all its plus- 
value features in detail, get Bulletin SA-584. 


FACTORY—CLINTON, IOWA 


CL-109 


DIVISION OF WAUKESHA MOTOR COMPANY 
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20,900 FEET 


under 


Five POINTS 


You’re flying over “Five Points,” 
Atlanta’s booming downtown area. 
Through the heart of this busy section 
Centriline crews have recently recondi- 
tioned almost 20,000 feet of water mains 
—without slowing business or traffic. No 
detours, no disgruntled merchants, and 
only two small access excavations in over 
2,000 feet of dense traffic area, because 
the job was done with mains in place. 


Centrilining—the process of lining 
pipes in place by the centrifugal applica- 
tion and automatic troweling of cement- 
mortar—offers other features, too. Gone 


FIVE POINT 


PIPE 
ACCESS 


forever are corrosion and tuberculation. 
Up goes pressure, at lowered pumping 
and maintenance costs. Pipe life is pro- 
longed indefinitely. And all at a mere 
fraction of the cost and municipal incon- 
venience of laying new mains. 


To date, Centriline has completed 
six contracts for the city of Atlanta alone; 
150,000 feet of pipe have been given a new 
lease on life. Send today for our illus- 
trated brochure, which shows in detail 
how the Centriline process can help you 
save lines from 4 to 144 inches, or contact 
any of our domestic offices. 


CENTRILINE CORPORATION 


A Subsidiary of Raymond International Inc. 


140 CEDAR STREET ¢ NEW YORK 6, N. Y. 
Branch offices in principal cities of the United States, Canada, and Latin America. 
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MODERN AS TOMORROW 


Plant Superintendent: Harold W. Augenstein 
Consulting Engineers: Consoer, Townsend & Associates, Chicago 


HAMILTON, OHIO, PLANT 


Primary tanks with Rex Conveyor Sludge Collectors 
and Roto-Skim Pipes. 


Final tanks with Rex Unitube Tow-Bro Sludge Removers. 


Pianned For Peak Performance 


The Hamilton, Ohio, new split activated sludge 
sewage treatment plant is a tribute to sound plan- 
ning that considered not only today’s but tomorrow’s 
requirements. In anticipation of a substantial popu- 
lation and industrial expansion, the planning team 
designed a plant that would provide maximum 
efficiency with adequate reserve capacity for future 
growth of the community. 

The new plant has a designed average flow of 12 
m.g.d., with a maximum designed flow of 18 m.g.d. 
handling both municipal and industrial wastes. In 
the design of the Hamilton plant, maximum utiliza- 
tion of available area was accomplished through a 
compact arrangement of the treatment units by using 
common wall construction throughout. 

The grit chambers, equipped with Rex Chain and 
Bucket Grit Collectors, and the rectangular primary 
tanks, with Rex Conveyor Sludge Collectors and 
Roto-Skim Pipes, are neatly grouped with the rec- 
tangular aeration tanks and the three square final 
tanks. Future expansion of these units with a mini- 
mum of cost is guaranteed. 


In the final tanks, Rex Unitube Tow-Bro Sludge 
Removers assure maximum flexibility in operation 
... both today and for years to come. With more 
positive and general removal of sludge, the Tow- 
Bro provides ample facilities for efficient operation 
under varied conditions. 

Rex Waste Treatment Engineers are available to 
help design and select equipment for modern plant 
performance as at the Hamilton, Ohio, plant. For 
complete information, write CHAIN Belt Company, 
4610 W. Greenfield Ave., Milwaukee 1, Wisconsin. 





CHAIN BELT COMPANY 


Specialized Equipment for the Effective Treatment 
of Water, Municipal and Industrial Wastes. 
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FLOCTROL’ 
for fast, 
complete flocculation... 


x\ 





on 


NN 


¥ 
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St. Louis (Missouri) County Water Company's 


newest plant is located on the 


Meramac River, a stream quickly affected by rainstormis, FLOCTROL system 
provides fast, thorough, lower-cost clarification in this efficient 15 mgd. plant. 


minimum 
chemical dosage, 
30% smaller 
basins 


Jeffrey FLocTrou systems clarify water, sewage and industrial 
wastes efficiently and at lower cost: 


PROVEN DESIGN—Decreasing rates of agitation and increas- 
ing time periods as flocculation progresses insure fast, thorough 
diffusion of chemicals and complete coagulation. 


SINGLE MECHAN!ISM—Rapid and slow mixing are both done 
with one mechanism, reducing initial and operating costs. 


EASY ADJUSTMENT~—Rates of agitation are adjusted simply 


by changing number and arrangement of paddle blades or speed 
of rotation. 


SMALLER BASINS — 30% smaller flocculation basins made 
possible by stationary and rotating baffles, which allow mini- 
mum short-circuiting. Settling basin capacities reduced 30% 
by quicker settling floc. 

Jeffrey FLOcTROLS are available in standard horizontal type 

. . special horizontal type for use where rapid mixing takes 
place in a separate basin . . . vertical type for smaller locations 
where indicated. Catalog 905 describes these and other Jeffrey 
equipment for water, sewage and industrial waste treatment. 


The Jeffrey Manufacturing Company,996 North Fourth Street, 
Columbus 16, Ohio. 


CONVEYING + PROCESSING + MINING EQUIPMENT... 
TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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Three 625 HP Enterprise Dual Fuel engines at San Jose, Calif. handle the complete 
power load for all electrical and pumping requirements of this sewage plant. 


“Trouble-free and maintenance-free, with 
very reasonable manpower requirements.” 


“We're extremely pleased with the record of effi- 
ciency and economy experienced to date with our three 
Enterprise Engines. They have operated trouble-free 
and maintenance-free, fitting in exceptionally well with 
our treatment plant requirements. 

“By operating on methane, the sludge gas by-product 
of sewage treatment, our fuel costs have remained at 
a minimum. In addition, the Enterprise Dual Fuel 
‘Select-O-Matic’® feature has given us the flexibility 
we need when sludge gas production becomes erratic. 
On either gas or oil the engines respond well to changes 
in power demands. All in all, these engines provide us 
the dependable, continvous operation we need with 
very reasonable manpower requirements.” 


ENTERPRISE 


Boston 


New Orleans « New York 


e Chicago « Des Moines « Fort Worth « Huntington « Jacksonville « Kansas City « 


im blk 


Supt., San Jose, Calif., Sewage Treatment Plant 


This and other model sewage plants in such cities as 
New York; East Boston, Mass.; San Diego, Calif.; 
Toledo, Ohio; Springfield, Ohio; Durham, N.C.; and 
Sioux Falls, $.D., attest to the fact that complete de- 
pendability and economy of municipal operations start 
with Enterprise Engines. 

Enterprise specializes in-engines for stationary and 
portable electric power generation, flood and water 
pumping systems, and sewage plant power. Versatile 
fueling is available in diesel, dual fuel and spark ignited 
gas engines. Models range from 73 to 7703 HP. Call 
in the Enterprise sales engineer in your area, or contact 
factory direct for information or help with your plans. 


Over @ million horsepower at work the world over / 


ENTERPRISE ENGINE & MACHINERY CO. 
Subsidiary of General Metals Corporation 


47A 


Enterprise Engines Run 90% on Free Sewage Gas 


18th and Florida Streets, San Francisco 10, California TE} 
Export Department, San Francisco 


Pittsburgh « SanDiego « Seattle o St. lovis « 


Los Angeles 
Washington, D.C. 
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DeZwik....... 
THE NO 
MAINTENANCE: FOR 


VALVE WATER 
TREATMENT 
PLANTS 


EASY OPERATION 


DeZurik Valves’ unique Eccentric Principle guarantees 
easy operation every time! The plug comes in contact 
with the valve body ONLY when the valve is closed. 
Opening the valve backs the plug away from the seat 


and the valve opens easily—without friction, without 
sticking! 


NO LEAKAGE 


The resilient facing on a DeZurik plug closes dead- 
tight without extra pressure, despite grit, sand or silt. 
The cushioned closure seals around solids that may 
lodge on the seat, assuring positive leak-free operation 


everytime—on any filtration plant service. “ 
| o> * 


NO LUBRICATION 


DeZurik Valves need no lubrication to operate easily 
and close tight. Their eccentric action assures smooth 
easy operation . . . their resilient plug facing guarantees 
tight shut off . . . without lubrication! No greases or 


guns to stock, no lube schedule to maintain, no need 
for a “valve-greaser!” 


For more information on DeZurik Valves, contact the DeZurik 
representative near you or write for details. 





DeZurik Valves can serve you better on so many : IDY-vAu RIK 


water plant lines: raw water inlet, sand filter 


@}543310)5 9-4 ley) 
intake, discharge and backwash, wash water to CORPO! ee aa ; 





filters and drains and others. 
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the reason more and more water systems 
standardize on MUELLER? gate valves: 


TIGHTER SHUT-OFFS 
TROUBLE-FREE OPERATION 
MINIMUM MAINTENANCE 


... These are just a few of the benefits you get from 
installing Mueller double-disc, parallel-seat valves 
with exclusive “4-Point wedging mechanism design. 

The drawings below illustrate the principle. 
Torque applied to the valve stem is resolved into a 
vertical wedging force by the upper and lower wedge 
nuts. Side-spreaders transfer this force into a hori- 
zontal action and apply the force at four points on 
each gate disc. 

Uniform seating loads are developed, eliminating 
disc distortion and deflection. Tighter, positive shut- 
offs are assured. 


Here’s how the “4-Point” mechanism works. 


— 


-_ 
<< 
-_ 


ae 


i 
state § 


LS 


Valve Closing — Thrust on stem 


Valve Open — Discs supported by 
flange (not shown) on stem wedge 
nut. (Note how water pressure in 
bonnet is tightly sealed by “O” 
ring seal.) 


has forced stem up (note position 
of thrust collar.) Discs, in contracted 
position, do not scrape against seat 
rings when lowered. Lower wedge 
nut has contacted stop in body. 


Valve Closed — Opposing thrust 
of wedge nuts is divided by side 
spreaders into four equal seating 
forces. These forces, evenly dis- 
tributed to both discs, seat the discs 
tightly against the body seats. 


(Note how wedge nut is free to 
rotate slightly to prevent strain on 
stem as assembly expands). 


Other bonus features — “O” ring stem seals above and below 
thrust collar... life-time lubricant completely surrounding 
thrust collar and sealed in by “O” rings... high tensile bronze 
stems with strong, electrically upset-forged thrust collar... 
sizes over 18” have extremely high-strength, cast manganese- MUELLER Co. 
bronze stems... complete line of end connections... full range : 


of sizes, 49) = DECATUR, ILL. 


Write for complete information 
and specifications. 
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Up to 150 tons of lime a day can be recovered by 
Dayton’s Lime Recalcining Plant. City expects to get 


e its $1,330,000 plant investment back in 20 years — 
at ity oO ayton — plus a surplus estimated in the millions. Consulting 


Engineers; Black & Associates, Gainesville, Florida, 


self-amortizing lime recovery plant 
designed around Magnetic Flow Meters 


Dayton, Ohio’s million dollar lime recalcining 
plant would warm the cockles of the thriftiest 
Scotsman’s heart. Designed to recover lime used 
in softening city water, the plant actually 
recovers up to 20% more lime than originally 
added, with additional capacity to process most 
of the lime sludge accumulated over the last 5 
years! City plans to sell the overage — recover 
its investment in short order. 


Dayton‘s Lime Recalcining Plant was designed 
around Foxboro Magnetic Flow Meters. 
Sludge, which would foul-up conventional head- 
loss devices, is easily measured ‘since these 
unique meters have no flow restrictions. Meas- 
urement is instantaneous—continuous—linear. 
Rate of flow to centrifuges can be controlled 
exactly. 


Maintenance on the Magnetic Flow Meter is 
practically nil. There are no pressure taps to 
get plugged or frozen . . . no seals or purges 
. ». No moving parts to foul. 


For practically any liquid, however “difficult”, 

you l find the Fox ro Magnetic Flow Meter a Three Foxboro Magnetic Flow Meters record and control the flow of 
sound investment. Find out about this fabulous sludge to centrifuges at Dayton’s Lime Recalcining Plant. Meters cannot 
instrument today. Ask your Foxboro Field Engi- plug up because they have no flow restrictions. 

neer for details, or write for Bulletin 20-14C. 


The Foxboro Company, 892 Neponset Avenue, 
Foxboro, Massachusetts. 


OXBOR 


REG. U.S. PAT. OFF. 


MAGNETIC 
FLOW METERS 


“Graphic control panel in Feed End Building is helpful in breaking in 


new operators and in explaining the operation to visitors,” reports 
Plant Supt. Robert C. Stout. 
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ARLINGTON, TEXAS, SOLVES “NUMBER ONE 


ad 0 @) =) 8) aC) ed ee ee 


re Oc @) 1 a ae 


NO. S OF A SERIES ON FRESH SOLIDS DEWATERING 


“Great strides have been made in the sludge This sewage treatment plant, designed by Reaves 
dewatering operation. Wet sludge cake (3350 & Gregory for the City of Arlington, dewaters 
tons) with an average moisture content of 74.4% fresh solids on a 250 square foot Coilfilter. 
resulting in 838 tons of dry solids, was processed Sewage from a contributing population of 
at an average cost of $12.78 per ton”... 43,000 is treated. 
“From the information gathered at this installa- 
tion, it would seem that the utilization of vacuum 
filtration for the treatment of raw sludge has 
proven to be a very satisfactory solution to the = 
\ aumber ese. prablem.in sewage treatment.” Se Investigate Coilfilters, the only proved, patie 
states Arlington, Texas, sewage treatment plant eee of essa solids dewatering. Write for 
Superintendent Irvin H. Nelson in his Annual more information. 
Report for the operating year ending June 1, 
1959. The report goes on to say “The sludge 
dumping area has not been a problem. The de- 


ENGINEERING CORPORATION 
watered sludge, although exposed to the ele- PEAPACK, NEW JERSEY 
ments, will not re-absorb the moisture lost in BRAMPTON. ONTARIO. CANADA 
dewatering.” 


Arlington is but one of many municipalities, with 
population as low as 3500, successfully dewater- 
ing fresh solids with Coilfilters. 


KOMLINE-SANDERSON 


VACUUM FI 
FRESH SOLIDS 
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es FINANCIAL 
PROTECTION 


for your most vital service 


Water . . . your community’s most important single service . . . must be 
protected by sound financing. The only sure protection is the sustained 
accuracy of your water meters. 

If a meter becomes inaccurate, it starts to give away revenue. In home 
after home, leaks and carelessness go scot-free. The warning voice of the 
meter is gradually stilled, and wanton waste soon uses up your available 
water supply. 

Worse yet, lack of proper income makes it impossible to build new 
capacity without tremendous losses. Water shortages soon become criti- 
cal. Your city’s development program soon dies . . . of thirst. 

How guard against this? Set up a good meter testing and repair pro- 
gram. Pick meters that stay accurate longer. Talk to your meter super- 
intendent . . . the man whose efforts guard your water supply. Ask which 
brand of meter consistently gives highest sustained revenue . . . with low- 
est repair and depreciation. We sincerely believe your answer will be 
“Trident.” 


NEPTUNE METER COMPANY 19 West 50th Street ¢ New York 20, N. Y. 


NEPTUNE METERS, LTD. 1430 Lakeshore Rd. « Toronto 14, Ont. 
Branch Offices in Principal American and Canadian Cities. 


neplune 
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A Scranton Gillette Publication 


PUMP and VALVE installation (left) and 


Hydraulic- Powered Valves 


February, 1960 


WATER & SEWAGE 


valve close-up (right) are of .. . 


by CLARK W. McKEE, 
Pittsburgh Controls, Inc., Pgh., Pa. 


RESUME: Manhandling large valves open or in closing is a 


hard slow job. For example, a 24 inch gate valve on a 100 psi 


line has a total force of 45,200 lbs on its disc. To open or close 


this valve manually requires some 150 turns on a large hand 


wheel. 


Simple hydraulic pilot systems employing the differential-piston 


principle can accomplish the same job through fingertip control. 


The pilot system utilizes the line pressure to perform the work 


in opening or closing valves. 


®, DIFFERENTIAL PISTON incorpo- 
rated in a valve design can use the 
line pressure in a water main as 
power for driving the piston. This 
is accomplished by using a piston 
which has half as much exposed area 
on the small end as that of the large 
end. 

In considering a 24-inch gate valve 
located on a 100 psi line, the 452 
sq. in. disc face would have a pres- 


sure of 45,200 Ibs against it. To 
open the valve, it is necessary to 
overcome this pressure. Manually, 
two men are normally needed to turn 
a hand wheel about 150 revolutions 
to open or close the valve. 

By employing a differential-piston 
whose small end has an exposed area 
of 452 sq. in., the aforementioned 
force is available to open the valve. 
By making the surface area of the 


large end of the piston 904 sq. in., 
then 90,400 lbs of force is available 
to oppose the 45,200 Ibs, therefore 
providing a net force of 45,200 Ibs 
to drive the piston in the other di- 
rection and in this case close the 
valve. 

Since the small end of piston 
actually closes off the flow in the 
pipe, the controls or pilot system for 
operating this valve must be centered 
on the large end of the piston. If the 
line pressure to the enclosed large 
end of the piston is closed off and a 
pilot valve allows the area within the 
enclosure to be exhausted, the unop- 
posed force on the small end of pis- 
ton will drive it up and the valve will 
be open. 

To close the valve, the exhaust 
valve on the pilot system enclosing 
the large end of the piston is closed 
and pressure from the main is re- 
leased forcing the piston down to 
close the valve. 

Large valves ranging in size up to 
36 inches can be opened or closed by 
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Courtesy Golden Anderson Valve Spec. Co. 


FIG. |. PLAN VIEW (top) and vertical section (bottom) illustrate and identify 


components of valve. 


the pilot system which in turn merely 
controls the presence or absence of 
pressure on the large end of the dif- 
ferential-piston. These controls can 
be one-hand manual, push-button so- 
lenoid-operated hydraulic or auto- 
matic, Automatic operation is provid- 
ed by solenoid-actuated pilot valves 
where some electrical occurrence, 
such as starting or stopping of a 
pump, energizes the solenoids. 


Valve Description 


The lead illustrations are of valve 
installations on thé municipal water 
supply system at Cuyahoga Falls, 
Ohio and are of the automatic type. 


These valves were manufactured by 
the Golden Anderson Valve Special- 
ty Co., Pittsburgh, Pa. The layout of 
these valves are shown in Figure 1. 
On top of the main valves is a hy- 
draulic circuit employing two check 
valves, two pilot-operated valves (ac- 
tuated by two solenoid valves), and a 
flow control valve. A header carries 
line pressure fluid to the top of the 
piston valve. The line splits ; one line 
leads to a three-way solenoid-op- 
erated valve, then through a flow- 
control valve to a “T” which leads 
to the top side of the differential pis- 
ton. This is the control circuit for 
normal operation of the main valve. 
The other line splitting off from the 
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header is for emergency operation. 
It leads through a two-way pilot op- 
erated valve and on to the “T” which 
leads to the top of the differential 
piston. The solenoid valve mounted 
directly above the two-way valve (on 
a fluid line leading from the split 
header line to the valve) may be elec- 
trically connected to a limit switch 
which in turn may be pressure actu- 
ated by a pressure switch or time-re- 
lay pilot. 

This main line valve and its ar- 
rangement of accessory pilot and so- 
leniod valves provides for automatic 
opening of the valve after pumps are 
started, and closure of the valve be- 
fore pumps are stopped. 


Ohio Installation 


Two such valves are installed on 
8-inch water lines which supply 
an elevated portion of Cuyahoga 
Falls. Water is pumped through the 
valves to a 750,000 gal. storage tank. 
When storage pressure drops to 57 
lbs, the pumps kick on and the valves 
open automatically. After a pressure 
of 85 Ibs has been achieved, the valve 
closes and then the pumps stop. This 
kills surge and prevents the loss of 
high-pressure water from the main 
system. 

The accessory flow control valve 
is a critical component since it regu- 
lates the opening speed of the main 
valve. This flow control valve, manu- 
factured by Airmatic Valve, Inc., 
Cleveland, Ohio, employs a large me- 
tering stem whose diameter is greater 
than that of the inlet and outlet parts 
(Figure 2). This stem differs from 
the usual needle valve in that it pro- 
vides considerable more orifice area 
and thus eliminates much of the usual 
pressure loss. The large diameter an- 
nular orifice allows for extremely 
fine flow adjustment which can be 
maintained in spite of pressure 
changes. When flow occurs in the op- 
posite direction, the poppet lifts off 
its seat and the fluid passes without 
impedance through the flow control 
(regulation for flow in this direction 
is provided by a needle valve). The 
usual O-ring and bevel seat design 
provides for leak-free closing of the 
poppet. 

The emergency control circuit em- 
ploys a UP-2 two-way universal pi- 
lot-operated valve shown in Figure 3. 
This valve duplicates in miniature the 
design of the large valve in that it 


























Courtesy Airmatic Valve, Inc. 
FIG. 2. FLOW-CONTROL VALVE has 
unusually large diameter metering stem 
instead of conventional needle. 


also employs the differential-piston 
principle. Thus, static line pressure 
applied to the top of the poppet (the 
piston) assures leak-free sealing in- 
definitely. When line pressure is re- 
moved from the top of the poppet, 
due to opening of the solenoid mount- 
ed above, a spring provides break- 
away force and pressure from the 
fluid flow assists in maintaining the 
poppet in the open position. 


Valve Operating Sequence 

The sequence of operation for 
normal valve opening starts when 
the pump start button is depressed. 
The pump motor starter circuit, the 
solenoid of the three-way valve, and 
the solenoid of the two-way pilot 
valve are simultaneously energized. 
When the solenoid of the three-way 
pilot valve is energized, it permits ex- 
haust from the top of the differential 
piston, which begins to move off its 
seat due to line pressure. The open- 





ing speed is regulated by adjustment 
of the flow-control valve in the pilot 
line. As pressure underneath the 
main-valve piston moves it into the 
open position a position-indicator rod 
interlocks a limit switch with the 
pump motor starter circuit. 

Normal valve closing is begun by 
depressing a stop button which de-en- 
ergizes the solenoid-operated three- 
way pilot. The pump motor-starter 
circuit remains in contact because the 
limit switch contacts are still closed. 
When the solenoid above the three- 
way valve is de-energized, the line 
pressure is admitted to the top of the 
differential piston, which immediately 
starts to move into the closed position 
at a controlled rate of speed as gov- 
erned by adjustment of a needle flow- 
regulating valve on the three-way in- 
let valve line. With fluid moving into 
the top of the main valve, the poppet 
in the flow-control opens, so that 
closing speed is regulated only by the 
needle valve. When the valve is al- 
most fully closed, the limit switch ac- 
tuated by the valve-piston indicator- 
rod breaks contacts in the motor- 
starter circuit, shutting down the 
pump motor. The main-valve piston 
travels the remaining distance to 
close the valve tight. 


Emergency Operation 

Emergency valve closing is pro- 
vided automatically in the event of 
a power failure. The motor-starter 
circuit and the solenoids of both pilot 
valves become de-energized simul- 
taneously which both pilot 
valves to admit fluid to the top of 
the main valve piston, causing it to 
move rapidly to its seat. Since both 
pilot valves are admitting fluid, the 
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Courtesy Airmatic Valve, Inc. 


FIG. 3. UNIVERSAL PILOT-OPER- 
ATED valve also employs differential- 
piston principle. Static line pressure ap- 
plied to top of piston gives leak-proof 
sealing. 


closing speed is always at a faster 
rate than that of the normal closing 
speed. Emergency speed adjustment 
is provided by a needle regulating 
valve on the two-way valve inlet line. 
Emergency closing will happen in 
event of motor under-voltage or over- 
load, or by depressing the emergency 
stop button. 

Manual valve opening, after emer- 
gency closing, is done by pressing a 
manual-operator handle which is at- 
tached to the three-way pilot valve. 
The manual operator can be locked in 
closed position and will hold the main 
valve open as long as desired. When 
the manual operator is released, the 
main-valve piston will immediately 
start to move again into the closed 
position at a controlled rate of speed. 





Report of Ohio Flood 
Control Projects Published 


A report on 131 existing or pro- 
posed flood control and protection 
projects in the State has just been 
released by the Division of Water, 
Department of Natural Resources. 
Prepared by Miles M. Dawson, Brig- 
adier General, U.S. Army (ret.), con- 
sultant engineer for the Division, as 
a part of a State-wide flood survey, 
the report presents data on projects 
of the Corps of Engineers, Soil Con- 
servation Service, conservancy dis- 
tricts, and the State. 

Over $100,000,000 has been spent 


on 32 government reservoirs and 6 
local protection projects. Another 
$30,000,000 is represented in projects 
under construction. Another $68,000,- 
000 is in authorized projects on which 
construction has not been started; 
$112,000,000 in deferred projects for 
restudy, and $111,000,000 in inactive 
projects, many of which probably will 
not be built due to problems of financ- 
ing or lack of local interest. 

The total flood control programs in- 
cluding all agencies would total close 
to half a billion dollars if carried out 
according to plans now available. 

Studies now underway on new 
projects could up this figure consider- 


ably, the report indicates. 

The study was prepared asa part of 
an emergency flood survey instigated 
by the State following the floods of 
last January. The Division of Water 
is currently preparing more detailed 
and comprehensive plans for each of 
the major watershed areas. 

The report contains 130 pages, in- 
cluding 69 engineering illustrations of 
projects. A map, 28” x 29”, is in- 
cluded which shows location and 
status of all projects. 

The report is available at $1.00, or 
the map separately at 25c, per copy 
from Division of Water, 1562 West 
First Avenue, Columbus 12, Ohio. 


WatTeR & SEWAGE WORKS, FEBRUARY, 1960 





46 


Construction Supervision 


Part IV Pipe Jointing 


EDITOR’S NOTE: This is the fourth installment in a continuing 


series on construction supervision. Written from the viewpoint 


of the construction man, information in this series is designed to 


be of practical usefulness to water and sewage works personnel 


who have responsibility for construction and major repair work. 


This installment covers the installation of certain types of joints 


used in various types of water and sewage pipe lines. Preceding 


installments dealt with receiving, inspection and handling of pipe; 
trench preparation and pipe bedding; handling of pipe into the 


trench; and the installation of “rubber” joints. 


®@ PROPER INSTALLATION of the joints 
in a water or sewage pipe line is a 
vitally important part of the con- 
struction process, requiring close 
supervision and careful inspection. A 
wide variety of joint types are avail- 
able for use with different kinds of 
pipe and to fit various conditions. Of 
great importance are joints which 
incorporate rubber gaskets; these 
joints were covered in detail in the 
preceding installment (September 
issue). Other types are discussed in 
detail here; for convenience, they 
have been grouped as follows: 


} sg rubber gasket 
this series (September issue). 


1. Mechanical Joints 
2. Couplings 

3. Welded Joints 

4. Poured Joints 

5. Mortar Joints 


Mechanical Joints 


The term mechanical joint is a 
broad one, but has come to be asso- 
ciated with one type of joint most 
commonly used with cast iron pipe. 
It is based on an adaptation of the 
stuffing-box principle. As shown in 
figure 1, it consists of a socket, or 


A STAFF REPORT 


special bell, provided with a flange 
cast integral with it ; a cast iron gland 
or follower ring; a rubber gasket; 
and the necessary bolts and nuts. 

Before assembling the joint, the 
socket and plain ends are thoroughly 
cleaned and then painted with a soapy 
solution. The rubber gasket is coated 
with the same solution. The gland 
is moved into position against the 
face of the gasket. Bolts are inserted 
and nuts made finger-tight. Using a 
ratchet or torque wrench, bolts are 
then brought to uniform tightness all 
around the joint, tightening alternate- 
ly bolts 180 degrees apart. 

As an additional factor of safety 
against possible joint separation at 
bends or under similar conditions, 
glands are available which are fit- 
ted with set screws. The set screws 
are mounted radially on the rear of 
the gland, and tighten against the 
outer walls of the plain end of the 
pipe. 

While the set screw gland is a pre- 
cautionary measure for holding a 
bend or a tee when used in a bulk- 
head position, the usual and most 
commonly used method —where the 
direction of flow is changed—is to 
brace the fitting with either poured 
concrete or concrete blocks. 


Pan 


Courtesy James B. Clow & Sons and Lynchburg Foundry Co. 


THIS SEQUENCE of rer shows clearly—from left to right—the sequence of operations involved in installing a 
s 
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lip-type) joint in a cast iron pipe line. This type of joint was discussed in detail in Part Ill of 





Courtesy Cast Iron Pipe Research Assn. 


Courtesy American Cast Iron Pipe Co. 


FIGURE |. FIELD ASSEMBLY of a mechanical joint for cast FIGURE 2. A typical ball-and-socket joint for cast iron pipe, 
iron pipe. Note flange, rubber gasket, gland, and bolts and intended for use under difficult conditions, particularly for 
river crossings or submarine installations. 


nuts. 


Ball-and-Socket Joints 

A special type of mechanical joint 
is the ball and socket joint, which is 
specifically recommended for dif- 
ficult conditions, particularly for river 
crossings or submarine installations. 
As shown in figure 2, distinctive fea- 
ture of a joint of this type is the ball- 
shaped spigot end assembly designed 
to roll in the spherical socket ; this ar- 
rangement provides a bend in any di- 
rection with deflections up to 15 de- 
grees. A rubber gasket is provided 
between the two halves of the factory- 
assembled ball. 


Flanged Joints 


Here, flanged joints are classed as 
mechanical joints because of their 
general nature. They are used prin- 
cipally on steel, cast iron, and 
wrought iron. For these joints, each 
end of a pipe section is provided with 
a flange, which is either threaded or 
welded to the pipe. A gasket is 
placed between the flanges and the 
flanges bolted together. 


Couplings 
Under this heading, attention is 
focused principally upon couplings 
used with steel, cast iron, and 
wrought iron pipe. Attention is also 
given briefly to couplings used with 
plastic and asbestos cement pipe. 


Dresser Couplings 


The conventional type of Dresser 
coupling (Style 38) as shown in fig- 


ure 3, consists of two flanges, two 
gaskets, a middle ring, and the neces- 
sary bolts and nuts. The joints may 
be assembled on the 
coupled 


and the 
lowered into the 
trench, or coupling may be done in 
the trench, depending largely on the 
size of the pipe. The various elements 
of the coupling are assembled, the 
pipes butted together, and the bolts 
drawn up tight. It is important that 
uniform compression of the gaskets 
be obtained; this is done by pulling 
bolts opposite one another up a little 
at a time until all are drawn to the 
limit. 


bank 
sections 


The Dresser coupling provides a 
certain amount of flexibility in the 
joint, so that pipe can be laid on 
horizontal and vertical curves. It also 
provides for expansion and contrac- 
tion in the line. In the usual case, 
the joint is used as shown, without 
additional restraint. In cases of un- 


other circum- 
stances where cumulative movement 
through the coupling must be pre- 
vented, an additional “harness” 


anchored bends or 


may 
be used; a typical harness consists 
of additional bolts which connect ei- 
ther the two pipe sections, thus put- 
ting compression on the middle ring 
of the coupling, or the middle ring to 
each of the pipe sections, alternately. 

\ “boltless” Dresser coupling has 
been developed and is used on occa- 
sion, 

Dresser couplings are frequently 
protected by the field application of a 
hot coal tar enamel, after the coupling 
has been assembled. A special coat- 
ing pan is used to cover the lower 
half of the joint, and the coating is 
done under carefully controlled con- 
ditions. 


Victaulic Couplings 


, 


A Victaulic coupling is a clamp- 


FIGURE 3. FIELD INSTALLED Dresser coupling. 
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type mechanical joint made up of 
two or more segmental housings 
which are bolted together. The hous- 
ing encloses a U-shaped rubber gas- 
ket, and locks the two ends of the 
pipe together to prevent longitudinal 
movement. The joint provides some 
degree of flexibility. The ends of the 
pipe must be specially prepared for 
the use of this type of coupling—by 
shouldering, grooving or 
adapters to the pipe ends. 


welding 


Couplings For Plastic Pipe 

Plastic pipe in small sizes (up to 
about 6 inches in diameter) is being 
used for water and sewer lines. Ad- 
joining pipe sections are joined with 
a special sleeve coupling. The union 
may be made as follows. 

1. Cut off pipe ends squarely. 

2. Clean the outside of the pipe 
and the inside of the plastic coupling. 

3. Using a brush, coat the inside 
of the fitting and the outside of the 
pipe with a special “welding” solu- 
tion. 

4. Fitting and pipe ends are then 
joined in order to make a butt joint. 
Time must be allowed for the joint 
to set before reaching its ultimate 
strength. 


Couplings for Asbestos Cement Pipe 

Couplings used for asbestos cement 
pipe were described in the preceding 
installment of this series, under the 


general category of rubber joints. 

Step-by-step procedure for field in- 
stallation of one type of coupling for 
asbestos-cement pipe is shown in 
figure 4. 


Welded Joints 


Steel pipe sections are often welded 
in the field, using conventional weld- 
ing methods. Types of welded joints 
which have been used include 

1. Butt joints (Single or double 
welded ). 

2. Belled end slip joints (Single 
or double welded). 

3. Butt-strap joint, which is used 
only under heavy service conditions. 

Field welding must be done by ex- 
perienced welders under careful su- 
pervision; applicable welding codes 
are widely used for control purposes. 

Line tension in a welded pipeline 
may be relieved by the provision of 
Dresser couplings or welded slip 
joints at intervals of 500 feet or so 
along the pipe. Butt joints are used 
between these stress-relieving joints. 
When this scheme is used, slip joints 
are welded out of sequence. That is, 
the butt welds are made first. Later. 
when the temperature has dropped as 
low as anticipated, the slip joints are 
welded. This puts the continuously 
welded section in compression, which 
does no damage to the pipe itself. 
The thrust of such compression is 
relieved by expansion joints adjacent 


Courtesy Steel Plate Fabricators Assn. 


FIELD WELDING of steel pipe line. 


to pumps, valves, fixed structures, 


and so on. 


Poured Joints 

In previous years, poured joints 
were widely used in water and sewage 
pipelines with certain types of pipe. 
Today, they are much less frequently 
used, but still are either required or 
permitted by some city building codes. 

No attempt will be made here to 
cover all the types of materials and 
detailed methods which have been 
used in the past for poured joints. 
\ttention will be given only to hot- 
poured joints, which are typical of 
this type of construction. Basic mate- 


Courtesy Keasbey & Mattison 


FIGURE 4. Method of installing Fluid-Tite joint, which makes use of one type of coupling to join two sections of asbes- 


tos-cement pipe. Spacing yokes are used during installation, as shown in left-hand view. On the right is a cutaway sec- 
tion of the completed joint, with rubber gaskets in place. 
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rials of consequence for this type of 
joint include some sort of yarning 
(e.g. jute or oakum) and a jointing 
compound which requires heating for 
application. The jointing compound 
frequently is lead. 

Procedures for hot-poured joints 
vary somewhat depending on whether 
the line is to be under pressure or 
not. 

An example of the procedure for 
making a hot poured joint in a non- 
pressure (gravity) line is that fol- 
lowed with clay pipe. 

Principal steps in the formation of 
a hot-poured joint for clay pipe are 


Cement Joints In Concrete Pipe Lines 


Concrete pipe lines are often pro- 
vided with cement mortar (or cement 
grout) joints; the mortar is applied 
in the field as the pipe sections are 
assembled. Practice varies and discus- 
sion here is based on typical methods 
of fashioning such joints. 

Typical specifications call for a ce- 
ment mortar to be composed of one 
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part Portland cement and two parts 
sand with only enough water added 
to produce a stiff workable mixture. 

In laying bell and spigot pipe, bell 
holes must be excavated in the trench 
bottom so that the pipe barrel bears 
uniformly. Before jointing the pipe 
ends are thoroughly cleaned and wet- 
ted with water. Mortar is then placed 
in the lower half of the bell of the pipe 





1. Wipe bell and spigot clean and dry 
to assure tight bond of compound. 





2. Pack oakum firmly into joint to 
center spigot and seal bottom of joint. 





3. Clamp runner or “snoke™ 
against bell. Seal leaks with moist 
clay. Keep the “gate” or opening 
slightly to right or left of center so 
that the compound will flow around the 
pipe in one direction. This lets trapped 
air escape. 


tightly 





Photo Courtesy Alabama Pipe Co. 
FLEXIBLE Altite joint permits easy lay- 


out and prevents damage from ground 


vibrators. 4. Pour the joint quickly with the 


compound as fluid as possible. Fill 
the joint. 
shown in figure 5. Notes accompany- 
ing the drawings make additional ex- 
planation unnecessary. A similar pro- 
cedure has been used in forming hot- 
poured joints for concrete pipe lines. 
Steps shown in figure 5 are gener- 





5. The completed joint should be 


ally similar to those used for hot- : 
: water-tight and root-proof. 


poured lead joints in cast iron and 
asbestos cement pipe lines which will 
with the 
exception of calking. An important 
difference is the calking of the lead 
compound into the joint after pour- 
ing. Calking is accomplished by the 
use of hand or pneumatic calking 
tools which are used to tamp the 
lead all the way around the pipe. 
Different sizes of calking tools are 


Packing- 


a: 
Shier 


LLL hdd 


operate under pressure, 





6. Much time con be saved by pour- 
ing most of the joints with the pipe in 
ao vertical position. Pack firmly with 
ookum as before. No runner or snake 
is needed. 











used in sequence. Excessive calking 
must be avoided to prevent splitting 
of the bells. 


Courtesy Clay Products Assn. 


FIGURE 5. STEPS IN making a hot-poured joint between two sections of clay 
pipe. 
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FIELD INSTALLATION of a mortared joint in a large concrete 


Px 


= ee 


Courtesy American Concrete Pipe Assn. 


ipe line. Al- 


though the photograph clearly shows the procedure followed in making this type 
of joint, construction safety practices shown leave something to be desired. All 
workmen shown should be wearing hard hats. Also, a shadow indicates that over- 
hanging material is endangering the life of the man standing on the far side of 


the trench. 


section already in place. The spigot 
end of the next pipe is then inserted 
into the bell so that the sections are 
closely fitted and properly aligned. 
The remaining annular space in the 
bell is then filled with mortar suffi- 
cient to form a bead around the out- 
side of the spigot end of the pipe. The 
inner surface of the pipe at the joint 
is then brushed and smoothed with a 
swab or long handled brush. 

In laying tongue and groove pipe, 
the groove end is generally laid up- 
stream. The ends of the pipe must be 
thoroughly cleaned and wetted. The 
bottom half of the groove end of the 
pipe already in place is buttered with 
mortar. A shallow excavation should 
be made under the pipe joint. This 
is filled with mortar into which the 
ends of the pipe bed when laid. The 
top of the tongue of the pipe to be 
laid is also buttered with mortar. The 
tongue end is then inserted into the 
groove end of the pipe in the ditch 
until mortar is squeezed out onto the 
inner and outer surfaces of the pipe. 
The inside of the pipe is brushed 
smooth and the outside pointed up 
with a bead of mortar. Occasionally 
a band of cloth, which has been 
dipped in cement mortar just prior to 
placing, is wrapped around the out- 
side of the joint. The purpose of this 
cloth or diaper is to support the 
bead of mortar on the outside of the 
pipe while curing. A covering of 
moist earth, sand, wet canvas or bur- 
lap should be used to cure the joint. 





Water Line “Perfect” 
After 20 Years 

Coal-tar enamel coatings, placed on 
a 30-inch water line by the City of 


Tacoma, Washington, 20 years ago, 


have remained in “perfect” condition, 
permitting reuse of the pipe without 
additional coating. 

Recently, a section of trunk main 
had to be removed during construc- 
tion of a new freeway through the 
city. The removed section was thor 
oughly inspected, and the inside of the 
pipe was found to be in excellent con 
dition with no evidence of deteriora 
tion or wear. Even the exterior of 
the pipe was in good condition, need- 
ing protective coating only at the cut 
lines or where damage occurred dur- 
ing removal. 

When originally installed in 1939, 
the pipe was given a 3/32 inch spun 
coat of coal-tar enamel on the inside. 


The exterior of the pipe was given 
alternate layers of coal-tar enamel and 
asbestos felt to a total thickness of 
7/32 of an inch. 


Proposals Made for 
Feather River Projects 


\ $34,054,500 construction pro- 
gram for California’s next fiscal year, 
with most of this amount related to 
Feather River Project items, has been 
proposed by the California State De- 
partment of Water Resources. 

The department’s budget proposal 
calls for increased activity on all 
planned projects, anticipating the ap- 
proval of $1,750,000,000 of water 
bonds by the California electorate at 
the general election next autumn. 
These bond funds would finance most 
of the Feather River Project, a’ plan 
to deliver surplus water from the 
northern to the southern part of the 
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state. The budget requests, taken into 
consideration by the State Depart- 
ment of Finance, include the follow- 
ing : 

1—Funds to establish a public in- 
formation staff of four employees to 
inform the electorate on the bond is- 
sue. 

2—An appropriation of $21,396,400 
for the Oroville, Butte County, divi- 
sion of the FRP. This would be used 
mostly for relocating the Western 
Pacific railroad around the Oroville 
Dam site. 


3—Support for six new positions 
on the legal staff to handle the in- 
creasing work load relating to land 
acquisition, relocation of utilities, and 
construction contracts. 


4—Funds for accelerated study 
programs on sea water conversion 
and nuclear engineering. 





To meet additional demands, cities seek needed funds through. . . 


Service Charges for sanitary sewers 


by C. H. HOPER, C. H. Hoper 
& Co., Utility Engineers, Denver, Colo. 


RESUME: City responsibilities toward maintaining better schools, 
recreation programs, etc, have pretty well exhausted funds ob- 
tained through established methods. Cities are forced to examine 


other sources for revenue to meet requirements. 


Payment for the use of sewers is a logical approach toward 
maintaining, operating, and expanding this utility, similar to such 
charges levied by any other utility. Charges should reflect actual 
costs and be spread equitably among all users. 


Rate structures based on water consumption either by flat rates 
per family or industry, or established on metered water con- 
sumption are fair methods for establishing sewer service charges. 


Additional regulations should be evolved to prevent the dis- 


charge of deleterious substances to the sewers and surcharges 


made for extra strength sewage. 


@ SANITARY SEWER SERVICE 
CHARGES are not a new method 
of obtaining revenue. Brockton, 
Mass. adopted an ordinance pro- 
viding for such charges in 1894, but 
only recently has there been a wide- 
spread adoption of this method. 

Why have cities been adopting 
these charges? A number of reasons 
can be given. 

Cities generally are starved for 
ad valorem tax revenues as a direct 
result of the inflation since World 
War II. Costs of everything that 
cities have to buy have skyrocketed 
and then compounding this effect 
has been the desire and need for ad- 
ditional services. Providing for and 
handling additional traffic and com- 
prehensive recreation programs may 
be cited as a few of these services. 
Schools are largely limited to prop- 
erty taxes. Comparisons of school 
vs. city levies in most cities reveal 
that schools have taken over this 


source of revenue for their operating 
and expansion needs. Cities as a re- 
sult have had to examine 
sources of revenue to meet 
requirements. 

Perhaps the most important factor 
in promoting the adoption of sewer 
service charges or rates is the need 
for additions or improvements to 
sewage treatment plants. The Amer- 
ican people have become increasingly 
conscious of the pollution, particu- 
larly of our surface waters. Great 
strides have been made since the 
adoption of the Federal Water Pol- 
lution Control law with which you 
are all familiar. Even with Federal 
assistance the major cost of addi- 
tions and improvements to treat- 
ment plants must be borne by cities. 
The cost of installing the sanitary 
sewer collection systems is largely 
met from special assessments or 
directly by subdivision developers. 
Operating costs of simple collection 


other 
their 


systems in many cases are sufficiently 
low so that such costs are not usually 
much of a problem. This is not true, 
however, when considering the out- 
fall and treatment facilities, costs of 
which are difficult to handle either 
from ad valorem taxes or 
special assessments. 

In many states there are limits on 
the amount of general obligation 
bonds a city may issue. If sewer 
treatment plants are financed from 
general obligation bonds, other vital 
needs of the city may not be met. 
3ecause of the limitations in the is- 
suance of general obligation bonds 
and in the practical inability to 
secure enough tax revenue to retire 
them, cities rather logically have 
turned to revenue bonds as a means 
of financing these treatment plant 
additions or improvements. Revenue 
bends in turn normally result in 
sewer service charges. 

Another factor in the movement 
toward sewer service charges has 
been the population expansion which 
has been occurring quite generally in 
our cities. This expansion has neces- 
sitated not only sewage treatment 
facilities but in many instances new 
trunks, relief sewers and outfall lines, 
all of which involve financing prob- 
lems. 

Another factor perhaps in the 
adoption of sewer service charges is 
the increasing recognition that sani- 
tary service is in essentially the same 
category as water service or the 
services rendered by other utilities. 

It may be of interest to learn how 
widespread the adoption of sewer 
charges has become. Table XIII in 
the 1958 Municipal Year Book issued 
by The International City Manager’s 
Association is a convenient source for 
this information. The information in 


from 
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Table 1 has been taken from this 
publication and shows the number 
of cities in various population groups 
which finance their sewers and dis- 
posal plants by means of revenue 
bonds and special revenue funds as 
compared with the total cities re- 
porting. It is assumed the special 
revenue funds are derived principally 
from sewer service charges. 

It will be noted that excepting for 
the largest cities, 26 per cent of those 
cities reporting financed their sewer 
systems by “special revenue funds”. 


Factors Affecting Charges 


No schedule of sewer service 
charges fit all cities. There are many 
factors which must be considered in 
establishing the correct basis of 
charges or schedule or rates. It is dif- 
ficult to find the same identical con- 
ditions existing in two cities. 

First of all, the capital costs of 
sanitary sewer facilities vary greatly. 
Some collection systems involve con- 
siderable pumping by lift stations. In 
others, sewage flow is entirely by 
gravity. In some cities, storm and 
sanitary sewage are combined. Out- 
fall facilities differ widely. Perhaps 
the biggest difference between sewer 
systems, other than where sanitary 
and storm sewers are combined, lies 
in the treatment facilities. Costs and 
their distribution to users vary with 
the character and extent of treat- 
ment. This treatment may consist of 
lagoons which are ideal in some 
circumstances, primary treatment, 
and the various units designed to 
result in so-called complete treat- 
ment. Plants vary as to the amount 
of pumpage involved and costs are 
different where sludge filters are 
used rather than digestion tanks. 
Sewer service charges should be 
evolved to reflect these different capi- 
tal costs. 

Operation and maintenance costs 
vary with each of the types of sys- 
tems mentioned. Some cities, par- 
ticularly in the drier areas to the 
west, have serious tree root problems 
resulting in wide variations in sewer 
cleaning costs. All of these costs 
should be spread equitably between 
the users and this can be accom- 
plished by conventional allocation 
methods. 


An important factor bearing on 
sewer service rates is whether or 





TABLE | 
CITY FINANCING, SIZE VS. TOTAL REPORTING 


Size of City 
Over 1,000,000 
500,000- 1,000,000 
250,000-500,000 
100,000-250,000 
50,000-100,000 
25,000-50,000 
10,000-25,000 





not the sanitary sewer and water 
systems are under the same man- 
agement. This bears not only upon 
the costs of administration and bill- 
ing, but also on the collection of ac- 
counts. Still another factor which 
is used by some cities to advantage 
where revenue bonds are issued is 
the cross-pledging of water and sew- 
er revenues. This may operate to 
reduce debt service coverage (to be 
discussed later) and thus perhaps 
permit a lower level of combined 
charges. 

Sewer service charges are often 
determined by whether or not water 
service is billed on a flat or metered 
basis. There are many who feel that 
flat rates for water service are evi- 
dence of a backward community. 
However, there are cases where flat 
rates are not only permissible but 
desirable. Considerable space could 
be used discussing this item, but it 
is really outside the scope of this 
paper. Flat water rates, however, 
are in effect and are naturally re- 
flected in the establishment of sewer 
service charges. 

Sanitary sewer systems are fi- 
nanced from general obligation 
bonds, revenue bonds, special assess- 
ments, current funds, or by grants- 
in-aid. There are cities where sani- 
tary sewer collection systems have 
been financed from sewer service 
charges. These charges would natur- 
ally be quite different than cities 
where these costs are paid from spe- 
cial assessments or from ad valorem 
taxes, either directly or by means 
of general obligation bonds. 

At this point it might be desirable 
to discuss briefly the point of view 
expressed in the literature to the ef- 
fect that “non-users” should bear 
their fair share of the costs of a sani- 
tary sewer system. It is no doubt 
equitable to charge these non-users 
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Financing by 
Rev. Bonds 
Number & Spec. 
Reporting Rev. Funds Per Cent 
4 0 0 
7 | 14.3 
16 4 25.0 
26 6 23.1 
59 18 30.5 
28 25.0 
62 26.3 








via special assessments for construc- 
tion of sanitary sewer facilities, nor- 
mally the collection system. For rea- 
sons already stated, it is perhaps 
wishful thinking in most cases to 
desire to assess costs to non-users 
via the ad valorem tax route. 

Another factor bearing upon the 
particular service charges established 
is the policy toward extension of 
service to users beyond the city’s 
corporate limits. Some cities extend 
sanitary sewer service in an effort to 
protect the health of their own citi- 
zens. There are a number of theories 
upon which these out-of-city charges 
can be based. Perhaps the most com- 
monly accepted one is that of calcu- 
lating costs on a utility basis under 
which full consideration is given to 
the cost of the facilities used or use- 
ful in providing service to these out- 
of-city customers to include full oper- 
ating, maintenance and depreciation 
costs, plus interest costs on money 
invested. Some cities go so far as to 
collect a profit, which is a policy mat- 
ter. 

Unless sewer service charges are 
evolved solely from the standpoint of 
raising a certain amount of revenue, 
all of the foregoing factors should 
be taken into consideration and re- 
flected in these charges. It is appar- 
ent, for instance that the matter of 
sewer service charges cannot be iso- 
lated from the policy of extension of 
mains and facilities to new users. 
Connection charges are coming to be 
more widely used in water systems 
and could also be employed in meet- 
ing improvement or enlargement 
costs of sanitary sewer facilities. It 
may be considered a matter of policy 
whether present users of sewage 
service should be called upon for in- 
creased rates traceable directly to the 
extending of service to additional 
users. Cities could with propriety 





ask for a connection charge addi- 
tional to the cost of the installation of 
the extension of the collection system 
which would defray the cost of addi- 
tional trunk sewers and disposal fa- 
cilities. Such connection charges, 
however, cannot well be relied upon 
to meet debt service requirements. 

Sewer service charges are but a 
part of the overall financial program. 
The program should first be evolved 
and then sewer charges established to 
fit that program, anticipating costs 
for a reasonable future period. It 
can be safely stated that the general 
public is not usually happy where 
charges, such as sewer service 
charges, are amended every year or 
two. If revenue bonds are involved, 
it is quite essential that future antici- 
pated costs be most carefully con- 
sidered. 


Rate Structures 


The ideal rate structure can be 
considered as the one which spreads 
all costs fairly between users, both 
as to the small and the large user, 
and which also takes into considera- 
tion the character of use. Proper 
rates take. into consideration extra 
costs incurred through the handling 
of unusual sewage. 

The two principal service charge 
categories are flat and metered. 
Where the individual user of sewage 
service is furnished water on a flat 
rate basis or water meter readings 
are not available. Such as in the 
case of separately managed systems, 
billing for sewer service charges must 
be made on a flat rate basis. Or- 
dinarily where flat water rates are 
employed, they extend only to resi- 
dential users. Where water meters 
are installed, sewer rates should be 
based upon metered water use, es- 
pecially where the water and sewer 
departments are under the same ad- 
ministration. 

Where flat rates are employed, 
they may be applied uniformly, they 
may be based upon inspections and 
counts of connections and fixtures, 
they may vary with the property 
served, or they can be predicted upon 
the size of water tap. A per family 
basis has been used for many years in 
determining sanitary sewer charges 
where water is billed on flat rate 
schedules. This basis has been found 
much simpler to establish and enforce 
and has eliminated the cost of expen- 


sive surveys to determine fixture 
counts. Rates should be as simple as 
possible and yet achieve the desired 
end results. Even where residential 
flat rates for water service are em- 
ployed, water meters are usually 
available for determination of use by 
commercial and industrial users. 
Metered rates for sewage service 
should normally be based upon water 
usage. Sewer meters 


are often in- 


stalled for measuring sanitary sewage 
from the larger users and are partic- 


ularly necessary in measuring sew- 
erage generated, say, by a suburban 
area where individual water billing 
data are not available 

Normally metered rates can either 
be based upon the water meter size, 
be computed as a percentage of water 
bills or a separate schedule of use be 
established. Basing charges upon the 
water meter size may be quite fal- 
lacious where water pressures vary 
widely, particularly as they do in hil- 
ly cities. If sewer rates are tied to 
water bills, it would be a coincidence 
if costs are apportioned fairly be- 
tween all users of water and sewage 
service. If it is desired to spread these 
costs fairly, it can perhaps best be 
done by a separate schedule of rates. 

Basing sewer service charges on 
water use over each month of the 
year may create an appreciable prob- 
lem in areas where considerable lawn 
sprinkling is done. In instances it 
may be necessary to determine an an- 
nual sewer service cost based upon 
water use during periods of the year 
when no sprinkling is done. 

Provision must be made in any 
schedule of rates for sanitary sewer 
service for those users which obtain 
all or part of their water supply from 
private wells or other sources. It is 
necessary in these instances to meas- 
ure this water either regularly by 
separate meter or by periodic check 
to determine the proper sewer charg- 
es. Provisions should also be made 
for those cases where metered water 
is used directly in manufacturing 
process or is discharged to other 
than the sanitary sewer system. It 
could be considered a matter of city 
policy whether or not charges should 
be made for the use of the storm sew- 
ers when such water is discharged 
to them. 

A problem in rate mechanics is 
sometimes incurred where revenue 
bonds are issued and where little need 
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exists for year to year expenditures 
for capital additions and improve- 
ments. Revenue bond buyers look 
what is termed “debt service 
coverage”. After all normal operating 
and maintenance costs have been met, 
for safety’s sake there should be an 
excess remaining to meet bond inter- 
est and retirement requirements. If 
this excess is 50 percent, the debt 
service coverage is 150 percent. The 
excess may be used for capital addi- 
tions on a pay-as-you-go basis or may 
be used to retire additional bonds. 
The reference to bonds is related en- 
tirely to serial bonds with overall 
terms well within the expected life of 
the improvements financed. 


for 


Industrial Wastes 


There are a number of methods 
under which a city can equitably han- 
dle wastes other than sanitary sew- 
age. Some special users may be pe- 
riodically discharging volumes of 
waste water which tax the capacity of 
the collection system. Rather than 
exact higher rates from these users, 
they could be required to provide the 
necessary equalizing storage. This 
requirement for storage could be in- 
cluded in the city’s ordinance provi- 
sions. 

Other users may discharge mate- 
rials such as plating wastes, paunch 
refuse from packing plants, hair, 
chicken feathers, or wastes which are 
either strongly acid or alkaline, etc. 
The city could require that all sub- 
stances deleterious to its sewer sys- 
tem be removed from the sewage 
prior to discharge to the system. 

Various industries may discharge 
wastes which are. not deleterious in 
the sense already mentioned but 
which involve additional treatment 
costs. The reference is to sewage of 
higher than normal BOD and/or 
settleable solids. There have been a 
number of formulae adopted to re- 
flect additional charges for sewer 
service involving such wastes. No 
formulae are presented here because 
these costs would vary with the par- 
ticular type and degree of treatment 
involved. Any schedule of sewer serv- 
ice charges should provide for the 
computation of additional costs pre- 
dicated upon the actual costs of the 
system as to capital, operation, and 
maintenance. No credit should be 
allowed where plain water is dumped 
into the sanitary sewer system since 
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this problem is normally solved by 
proper water rates. 

Periodic surveys and appropriate 
tests are required to administer prop- 
erly to sewer discharges of deleteri- 
ous materials and charging for extra 
strength sewage. 


Billing and Collection 

No discussion of sanitary sewer 
charges would be complete without 
at least mentioning billing procedures 
and collection charges. Billing for 
sewage service should, if possible, be 
combined with water billing and both 
collected as a single unit. Collection 
is customarily enforced by turning 
off the water service. Where statutes 
permit, unpaid bills may be levied 
against the property affected. 


Conclusions 

The establishment of sanitary sew- 
er service charges has quite naturally 
resulted from revenue problems all 
cities are facing, coupled with in- 
creasing health standards necessitat- 
ing adequate sewage treatment. As 
is evidient from the many varying 
factors in different cities and sewer 
systems, there is no simple rate 
schedule which can be adopted in 
every instance. Unless sewer service 
charges are evolved purely to raise 
needed revenues, these charges 


should reflect actual costs and these 
costs should be spread equitably be- 
tween all users. Flat rates may be 
necessary in some instances but 
generally where water meters are 
employed these meter readings 
should be used for basing rates on 
water consumption. Regulations 
should be adopted preventing the 
discharge of deleterious substances 
to the sewer system and surcharges 
should be made to defray the addi- 
tional costs of extra strength sewage. 
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Water Quality Management 
Course Slated for Feb. 29 


The Robert A. Taft Sanitary En- 
gineering Center of the Public 
Health Service has announced a spe- 
cial training course on Water Quality 
Management—Sanitary Engineering 
Aspects, to be held at the Cincinnati 
laboratory February 29 to March 
11. Admission to the course is by 
application only, and the number 
accepted is limited by the facilities 
available. Application forms may be 
obtained from the Chief, Training 
Program, Robert A. Taft Sanitary 
Engineering Center, 4676 Columbia 
Parkway, Cincinnati 26, Ohio. No 
tuition or registration fee is charged. 

The course is offered for sanitary 
engineers and others with responsibil- 
ities in the administration of water 
quality management programs. Em- 
phasis is placed on the broad prin- 
ciples of effective protection and 
management of water resources. Spe- 
cific problems and their solution are 


considered from the viewpoint of 
the total administrative effort. The 
biological, chemical, and bacteriolog- 
ical phases of sanitary engineering 
practices are integrated with the 
engineering aspects. Various types of 
wastes are discussed from the stand- 
point of their effect on the quality of 
the receiving water, the appropriate: 
parameters for measurement of that 
effect, and the steps to be taken in 
the elimination of the waste material. 
Traditional waste measurement 
parameters such as DO, BOD, COD 
are reviewed and evaluated in the 
light of present conditions. New 
problems, created by the increased 
use of synthetic organic chemicals, 
insecticides, and radioactive isotopes 
are studied. Water supply problems, 
such as taste and odor, coagulation 
difficulties and nuisance organisms 
are considered. 

3ecause of the urgent need for con- 
servation of water resources, the 
possibilty of reclamation of saline 
waters, the reduction of reservoir 
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evaporation, and the recharging of 
ground water supplies are investi- 
gated. The administration of stream 
pollution control programs and the 
interpretation of data are discussed. 

Opportunity for presentation and 
discussion of trainee problems is pro- 
vided in panel discussions. Panels 
made up of trainees are organized to 
study and report on basic problems 
associated with water quality man- 
agement. Assignment to panels is 
made prior to the course and is based 
on trainee experience and interest. 

The general organization of the 
course is as follows: (1) basic prin- 
ciples of water quality management ; 
(2) sewage-type wastes; oxygen- 
associated aspects, microbiological as- 
pects; (3) non-sewage type wastes; 
inorganic wastes, radioactive wastes ; 
(4) water supply problems: taste and 
odor problems, coagulation, efficiency 
of treatment processes, current re- 
search projects; (5) general engi- 
neering; water resources, collection 
of information, administration. 





A new approach to water tunnel design is the use of .. . 


Nickel Copper Alloy Expansion Joints 


by P. J. McCOY AND B. P. HEALY 
Chief Civil Eng. and Principal Struct. Eng., 
Burnes and Roe Inc., New York, N. Y. 


EDITOR’S NOTE: Although the particular application described 
here is on the discharge tunnels of an electric generating plant 
the possible application of this idea to water and sewerage prob- 


lems should make this article of interest to WATER & SEWAGE 


WORKS readers. 


@ THE TWO DISCHARGE tunnels 
from the new Thomas H. Allen 
Electric Generating station, Mem- 
phis, Tenn are 4000 ft long by 13 ft 
square with a design capacity of 
750,000 gpm each. They are designed 
to act during part of the year as a 
siphon in order to avoid a possible 
additional pumping charge at certain 
times of the year. Leaking through 
concrete cracks or poor joints had 
to be prevented, so the installation of 
piling was considered to eliminate 
the cracking which might result 
from uneven settlement of the tunnel. 

In order to save the cost of such 
a foundation, an alternate design of 
an articulated, or jointed type tunnel 
was selected. This design employs 
Monel* alloys as the waterstop mate- 


*Registered Trademark The International Nickel 
Co., Ine. 


a : + ~~ 

aoe 
THE JOINTS were prepared b 
the contours of the joints, then 


a sheet metal and r 


rial at flexible joints, spaced about 50 
ft apart, to provide pressure tightness, 
and flexibility under possible con- 
ditions of opening and closing of the 
joints. Monel alloy is approximately 
% nickel and % copper. Produced 
by the International Nickel Company, 
Inc., it provides corrosion resistance, 
high tensile strength (about 78,000 
psi), and a high modulus of elasticity. 
The coefficient of linear expansion of 
the alloy is .0000078 in. per in. per 
deg F. This compares very closely 
with the linear expansion coefficients 
of both steel and concretes, thus re- 
ducing the danger of warping and 
cracking under extreme temperature 
changes. Such damage is most likely 
to occur during construction when 
the structures are exposed to hot 
sun for a considerable time before 
completion. 


ing contractor. The width of the joints was prefabricated ¢ 
nt in accordance with detailed drawings (left) and installed (right). 


The expansion joint material is 
Monel nickel-copper alloy, hot rolled, 
annealed and pickled, roofing quality 
sheet in accordance with ASTM Des- 
ignation B-127-58T ‘“Nickel-Cop- 
per Alloy; Plate, Sheet and Strip”. 
The material is 25 gauge U. S. 
Standand, 0.021 in., 16-oz per sq ft. 
Width of the expansion joints was 
prefabricated to fit the contour of the 
joints and then bent in accordance 
with detailed drawings. 

The expansion joints are approxi- 
mately 15 in. wide, formed with a 
U-shaped section at the center and 
with the edges bent with a minimum 
radius of % in. It was required that 
the material in the expansion joints 
be furnished in the maximum avail- 
able lengths, to minimize soldering 
and riveting. All joints were pre- 
tinned and lapped at least 1 in., 
riveted with 4 Monel rivets and 
soldered, to make them continuous 
and watertight. The solder contained 
a minimum of 50% tin and the re- 
mainder lead. The “U” is packed 
with a premolded sheet filler and the 
joint is beveled % in. and finished 
with joint-sealer. 





o fit 
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Part 18 of this series on centrifugal pump design, construction and maintenance concludes the 


subject of ... 


Vertical Pumps — Part IIT 


by IGOR J. KARASSIK, Consulting Eng. and Manager of 


Planning, Harrison Div., Worthington Corp., Harrison, N. J. 


EDITOR’S NOTE: This third of three parts on vertical pumps 


deals with wet-pit sewage, volute, and sump pumps. The previous 


sections dealt with driver mounting, shaft selection and mounting, 


dry-well units, and wet-pit units of turbine propeller, and modified 
propeller types. With this 18th part the series on pumps and their 


accessories, from the viewpoints of design, construction and main- 


tenance, is concluded. 


Wet-Pit Sewage Pumps 


Except for some large vertical pro- 
peller-type pumps handling dilute 
sewage (basically storm water con- 
taminated by domestic sewage), ver- 























FIG. 1. SECTION of vertical wet-pit 


sewage or non-clogging pump. 


tical wet-pit sewage pumps are of the 
bottom-suction volute type with im- 
pellers capable of handling solids and 
stringy materials with minimum clog- 
ging. This type pump is usually sus- 
pended from a higher floor by means 
of a drop pipe and often employs 
covered or enclosed-type shafting as 
used in vertical turbine pumps. They 
are provided with a bellmouth suc- 
tion inlet and changes in bearing and 
stuffing box construction. Otherwise, 
these pumps are usually hydraulically 
and mechanically similar to their 
dry-pit counterparts. 

Three basic constructions have 
been used for this type of pump. The 
first, with impellers without back 
rings, employs a water-or grease-lub- 
ricated bearing with a seal at its 
lower end, immediately above the im- 
peller. The upper end is vented to the 
suction pit to prevent any appreciable 
hydraulic pressure on the seal at the 
lower end of the shaft cover pipe; 
otherwise, water will work into the 
cover pipe. The seal at the lower end 
of the impeller bearing must be ef- 
fective, especially with high pump 
heads; otherwise, there will be con- 
siderable leakage of water through 
the bearing, with some cutting if grit 
is present in the liquid. A second 
construction is similar, but employs 
pump-out vanes or wearing ring 
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joints on the back side of the impeller 
(the latter necessitating balance holes 
through the impeller hub), so that 
the bearing is subjected only to suc- 
tion pressure. A third type of con- 
struction, used primarily with im- 
pellers having no back rings or pump- 
out vanes, retains a stuffing box in 
some form, with bearings above the 
stuffing box and separated from it. 

Although shaft seals and packing 
used to seal the lower end of the 
cover pipe or bottom bearing are in- 
tended to exclude water as much as 
possible, some leakage of liquid with 
higher suction water levels is to be 
expected, even when the seal is new. 
Some of the shaft bearings may have 








pump. 


Courtesy Starite Co. 





to operate in water or in a mixture 
of oil and water, so that the bearing 
may wear relatively faster than one 
positively lubricated with oil or 
grease. In general, wet-pit sewage 
pumps should be limited to services 
requiring operation for a very limited 
period of the day. 


Wet-Pit Volute Pumps 


In addition to the more common 
wet-pit sewage pumps previously 
discussed, which are also volute 
pumps, there have been various in- 
stallations of volute pumps: some 
single suction, with either bottom or 


top suction; others double suction, . 


supported on the pit floor. Except 
for some floating drydock installa- 
tions, this type of pump has little 
modern application. 


Sump Pumps 


The term “sump” pump generally 
conveys the idea of a vertical wet-pit 
pump suspended from a floor plate 
or sump cover, or supported by a 
foot on the bottom of a well, usually 
motor-driven and automatically con- 
trolled by a float switch, to remove 
drainage collected in a sump. The 
term does not indicate any specific 
type of construction, as both diffuser 
and volute type, single- or multi- 
stage, with open and closed impellers 
of a wide range in specific speed type, 
have been employed for this service. 

For the very small capacity field, 
where fractional horsepower motors 
can be used, “cellar drainers” can be 
obtained. These are small, usually 
single-stage volute pumps, with sin- 
gle-suction impellers, either bottom 
or top suction, supported by a foot 
on the casing, with the motor sup- 
ported some distance above by some 
form of column enclosing the shaft. 
Such cellar drainers are made as com- 
plete units, with float, float switch, 
motor and strainers completely as- 
sembled as a unit (Fig. 2). 

Larger capacity sump pumps may 
be of the vertical propeller or tur- 
bine pump type (single- or multi- 
stage), or of the vertical wet-pit sew- 
age or volute type. Where solids or 
other waste materials may be washed 
into the sump, the vertical wet-pit 
sewage pump with a non-clogging 
type of impeller is preferred for such 
sump pump service. 

The larger capacity sump pumps 
are usually more or less standard de- 








Courtesy Economy Pump Co. 


FIG. 3. TYPICAL duplex sump pump. 
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installed lengthwise along a long suction bay. 
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suction supply from one end of the well can cause difficulties. 
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signs, but obtainable in any length, 
with various size sump covers, float 
switch mounted on the sump cover, 
etc. Often duplex units (that is, two 
pumps on a common sump cover, 
possibly with a manhole for access 
to the sump) are used (Fig. 3). 
Such duplex units may have the 
pumps operate in a fixed order, or a 
mechanical or electrical alternator can 
be used to equalize the operation of 
the two pumps. 


Application of Vertical 
Wet-Pit Pumps 


Like all other pumps, the vertical 
wet-pit type has advantages and dis- 
advantages, the former being mostly 
hydraulic and the latter mechanical. 
With the impeller (or first-stage im- 
peller in case of multi-stage pumps) 
submerged, there is no priming prob- 
lem, and the pump can be automatic- 
ally controlled, with no concern that 
the unit will ever run dry. Also being 
submerged, the net positive suction 
head, in cases other than a closed 
tank, is greater, often permitting a 
higher rotating speed for the same 
service conditions. The only mechan- 
ical advantage is that the motor or 
drier can be located at any desired 
height above any floor level. The me- 
chanical disadvantages are: possibil- 
ity of freezing when idle; possibility 
of damage by floating objects if in- 
stalled in an open ditch or similar 
installation ; inconvenience of pulling 
and dismantling for inspection and 
repairs, no matter how small; and, 
finally, relatively short life of the 
pump bearings unless the water con- 
ditions and bearing design are ideal. 
The vertical wet-pit pump is the best 
for some applications; not ideal, but 
most economical for other installa- 
tions; a poor choice for others; and 
least desirable for still other cases. 


Typical Arrangements of 
Vertical Pumps 


A pump is only part of a pumping 
system. The hydraulic design of the 
system external to the pump will be 
reflected in the over-all economy of 
the installation. Only too easily can 
the design of the installation have an 
adverse effect on the performance of 
the pump or pumps. This is partic- 
ularly true in the case of vertical 
pumps, because the small floor space 
occupied by each unit offers the temp- 





tation to reduce the size of the sta- 
tion by placing the units closer to- 
gether. In such cases the suction ar- 
rangement may not permit the proper 
flow of water to the pump suction 
intake. Many factors are involved 
in the design of a suction well and 
the location of a bellmouth. No sim- 
ple rules or relations can be applied 
with complete assurance; therefore, 
none are included in this discussion. 
The physical size of the pumps, 
whether of the propeller or volute 
type, rarely affects the design of the 
suction well, the location of the bell- 
mouth, or the spacing of the units. 
These are usually controlled by the 
factors governing the proper flow of 
the water to the bellmouth. 

Fig. 4 illustrates an ideal arrange- 
ment for a multiple-unit station with 
dry-pit pumps. It provides an un- 
restricted flow on the suction side of 
all the units. Often, stations using 
this arrangement for a group of vert- 
ical volute pumps have the suction 
bellmouths and elbows formed right 
in the concrete substructure. 

When wet-pit pumps are installed 
with vertical bellmouths, adequate 
clearance must be provided from the 
back wall and between the units, as 
in Fig. 5, which illustrates a common 
situation in which the suction is lo- 
cated at the end of a conduit whose 
width is less than the length of the 
suction well. Without a flared sec- 
tion with division walls to guide the 
distribution of the incoming water 
to the various units, the flow would 
be badly distributed and the opera- 
tion of the pumps affected unfavor- 
ably. 

An arrangement which is often 
troublesome with propeller pumps 
(and with vertical volute pumps pro- 
vided with suction bellmouths as in 
Fig. 5) is shown on Fig. 6. Unless 
the width of the suction well gives 
sufficient area and unless the loca- 
tions of the bellmouths permit good 
flow, the demand of the units first in 
line will disturb the flow of the units 
further from the supply conduit. In- 
stallations of this general arrange- 
ment often require extensive baffling 
to correct the distribution to the var- 
ious units. To overcome the problem 
of such a layout, some stations are 
made with walls forming individual 
wells for each pump, with a channel 
to supply them running lengthwise 
of the station. Certain recommenda- 
tions have been developed over the 








FIG. 7. TYPICAL pump installation with a good intake design. 
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FIG. 8. RECOMMENDED dimensions of channel and pit design for vertical 
turbine pumps. 


years for the dimensioning of intake 
channels and approaches. Wherever 
possible, an intake as illustrated in 
Fig. 7 will give excellent results. The 
dimensions of channel width and 


J/ 7/4477 7/7 (RECOMMENDED) “ 


spacing are given in terms of the 
suction bellmouth diameter. An ex- 
ample of good channel and pit design 
for vertical turbine pumps is also 
given in Fig. 8. It will be noted that 
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FIG. 9. VERTICAL wet-pit propeller 
pump installation with a gate valve and 
flap valve in its discharge. 


the recommended clearances between 
the suction bellmouth and the bottom 
of the pit, and between the pump and 
the pit back wall and the partition 
walls, are indicated. 

Where long discharge lines are in- 
volved, valves are required in the pip- 
ing. Generally, both a gate valve and 
a check valve are used (see Fig. 9). 
The check valve acts to prevent re- 
verse flow; the gate valve is used 
when the unit is shut down for an 
extended period. In some installa- 
tions, the gate valve is omitted and 
provision is made in the design of the 
station for the use of stop planks or 
a sluice gate. A cone-type valve that 
acts as a check and a stop valve is 
used for some installations. However, 
its high cost generally restricts its 
use to those installations in which 
the flow has to be gradually started 
and stopped to prevent water ham- 


mer. There are a few installations 
with long discharge lines for single 
pumps with no valve other than a 
flap valve at the discharge end. When 
the unit is stopped in such an installa- 
tion, the water in the discharge line 
flows back through the pump until 
the pipe is emptied. 

When the design of the installation 
or the failure of the check or flap 
valve to close permits the reverse 
flow of water through the pump, the 
pump acts as a water turbine. The 
torque developed by the pump as a 
turbine will cause reverse rotation 
of the unit in case of free-rotating 
drivers like electric motors. It is not 
generally sufficient to cause reverse 
rotation for internal combustion en- 
gines. In case of motors, the reverse 
speed attained will depend both on 
the net head and the runaway speed of 
the pump when acting as a water tur- 
bine. The net head on the pump when 
this condition occurs is less than the 
static head because of friction losses. 
The runaway speed is dependent on 
the pump specified speed type. The 
higher specific speed types have high- 
er runaway speeds measured in per- 
centage of their normal speeds. Gen- 
erally the reverse speed that could 
be obtained in an actual installation 
is below the safe operating speed of 
the unit’s component parts and it is 
not necessary to use a special design. 

Use of a syphon discharge elimi- 
nates the necessity of valves in the 
discharge line. The invert of the high 
point of the syphon must be above 
the high-water level on the discharge 
to break the syphon and prevent 
backflow of the water when the pump 
is shut down. When starting a pump 
operating on a syphon discharge, the 
usual procedure is to exhaust air 





opeller 


syphon dis- 


FIG. 10. VERTICAL wet-pit 
pump installation with 
charge. 


from the system by some priming 
device until the pump is primed. The 
pump may then be started to aid in 
filling the syphon. The connection to 
the high point of the syphon is also 
provided with a valved opening so 
air can be admitted and the syphon 
broken when it is desired to stop the 
unit. It is possible to have this ad- 
mission of air automatically con- 
trolled so that it functions if the unit 
stops for any reason. 

Although syphons with short legs 
are relatively simple and little trouble 
is experienced in their design or op- 
eration, more care must be taken as 
the syphon leg is lengthened. Al- 
though there are successfully operat- 
ing syphons with legs over 25 feet 
in length, they are primarily limited 
to power plant installations on cir- 
culating water systems. A syphon 
discharge is desirable in drainage in- 
stallations pumping over a levee and 
results in a lower head than would 
be obtained if the water were dis- 
charged at the top of the levee. 





Radiological Health Seminar 
At North Carolina 

The School of Public Health of the 
University of North Carolina will 
conduct its Sixth Radiological Health 
Seminar at Chapel Hill, North Caro- 
lina, January 25 to 27. Instruction 
will be provided by means of lecture, 
laboratory and seminar sessions that 
will range in subject matter from the 
basic phenomena of radioactivity to 
health department responsibilities for 
its control. 

Among the distinguished speakers 
will be: Dr. Elda Anderson and Roy 
J. Morton of the Oak Ridge National 
Laboratory; Dr. Donald R. Chad- 


wick, Executive Secretary of the Fed- 
eral Radiation Council; Newton I. 
Sax of the New York State Health 
Department ; and Doctors Norm Tell- 
is, A. D. Wolff, and Henry Rechen 
of the U.S. Public Health Service. 


Utilities Valve And 
Hydrant Requirements 


Future U. S. utilities requirements 
for iron-body bronze-mounted gate 
valves and hydrants are incorporated 
in a comprehensive study released by 
the Business and Defense Services 
Administration’s Water and Sewerage 
Industry and Utilities Division. In- 
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tended as a guide for utility execu- 
tives, technical associations and manu- 
facturers, the study groups valve re- 
quirements into three size classes, 
2—12”, 14—24” and over 24” diam- 
eters. 

More than 800,000 tons of valves 
and nearly 600,000 tons of hydrants 
will be required by 1975 for new con- 
struction, maintenance and repair. Re- 
quest “Water Utilities, Requirements 
for IBBM Gate Valves and Hydrants, 
1940-1958-1975” from the Superin- 
tendent of Documents, U. S. Govern- 
ment Printing Office, Washington 
25, D. C. Price 10 cents. 
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Sydney, N.S.W. Australia meets demands by building a new. . . 


Water Supply Tunnel 


EDITOR’S NOTE: A new 10-mile tunnel of 96 and 84 inch con- 
crete lined steel pipe was installed at depths from 25 to 219 ft 


below ground level to supply additional water for Sydney. The 


construction was undertaken by the Metropolitan Water, Sewer- 


age and Drainage Board at an estimated cost of £6,635,000 


(approx. $18.6 mil.). The tunnel was blasted out of sandstone 


and shale by working in both directions from 13 shafts spaced 
at distances from 3,420 to 6,578 ft from each other. 


@ THE PRINCIPAL WATER DISTRIBU- 
TION conduit to the southern side 
of Sydney was a pressure tunnel, 
which delivered water from the two 
Potts Hill reservoirs. This conduit, 
a steel pipe 8 ft 3 inches in diameter 
concreted into a 10-mile long sand- 
stone tunnel, terminates at the Water- 
loo pumping station and has connec- 
tions also to the Crown Street reser- 
voir and pumping station. The pro- 
gressive increases in demand for 
water burdened the pressure tunnel 
to the limits of its capacity and the 
need for an additional conduit to 
augment supplies was being felt for 
some time. 

A new tunnel was designed. This 
new City Tunnel conduit duplicates 
the existing tunnel and will draw its 
water from the same sources. Cross 
connections between the two tunnels 
will enable one to take over supply 
in the event of the other having to 
be closed for inspection or repair 
or in case of emergency. A 48-inch 
cross connection with another of 
Sydney’s water supply networks (the 
Woronora system) will also be es- 
tablished. 


Plans and Construction 


Initially, the new City Tunnel will 
operate by gravitation in parallel 


with the older tunnel. In due course, 
however, when the demand on the 
system has further increased, the two 
tunnels will function independently. 


by J. GINDROD, 
New Milton, Hants, England 


At this time the City Tunnel, because 
of its greater hydraulic grade, will 
then convey the greater quantity of 
water. To meet any demand beyond 
this, provision has been made for the 
installation of booster pumps at the 
Potts Hill reservoirs to increase its 
capacity. 

The new City Tunnel is at depths 
below ground level varying from 50 
to 219 ft. It has a maximum grade 
of 1 in 100 and minimum grade of 
1 in 2,000. Of its total length, approx- 
imately 27,056 ft. was driven in sand- 
stone, 21,179 ft. in shale and the 


FIG. 1. TEN MILE TUNNEL will require 27,542 ft of 96 inch diameter pipe to 
line one section. 
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FIG. 2. SPOIL being removed by 
shovel-type loader. 


remainder in a mixture of both mat- 
erials. Excavation totalled 216,730 cu 
yds and the completed 10-mile con- 
duit will comprise 27,542 ft of 96 
inch diameter pipe between Potts 
Hill and Ashfield and 27,404 ft of 
84 inch diameter pipe for the re- 
mainder of its length. 

Work on the tunnel was begun 
toward the end of 1946 when 13 sites 
were selected for the various shafts. 
The shaft head plant, comprising 
hoisting winches and poppit heads, 
compressors, electric sub-stations and 
spoil bins for the temporary storage 
of excavated material were then in- 
stalled, together with facilities for 
the staff engaged up on the project. 

Excavation was carried out from 
all 13 shafts and the distances be- 
tween them ranged from 3,420 ft to 
6,578 ft. Tunnels were driven simul- 
taneously in opposite directions from 
each side of a shaft, the longest drive 
being approximately 3,730 ft. Each 
gang was divided into a drilling and 
mucking group. Spoil was removed 
at each shaft by a shovel-type loader 
and hauled from both faces by an 
electric locomotive. 

On October 8, 1954, excavation 
was completed in the eastern drive 
of Shaft 1 when the break-through 
was effected into the completed west- 
ern drive from Shaft 2. The error in 
the center lines was % in and the 
difference in level also % in. This 
represents a very fine effort on the 
part of the surveyors responsible, 
particularly as the work was carried 
out in a section on a grade of 1 in 3 
and with a horizontal deflection at 
the bottom of the grade some 3,120 
ft from Shaft 2. 


Drilling and Blasting 


Drilling for the explosive charges 
was carried out in the rock face by 
either pneumatic drills, jack ham- 
mers, or drifters. Most of the tun- 


nelling was done by the heavier drills 
which were jumbo mounted. Alloy 
steel detachable bits and drill steels 
with tungsten carbide tips integral 
with the steel were largely used. 

When working in shale it was the 
practice to drill 28 to 32 holes per 
round and to use about 35 lb of 
60 per cent ammonium nitrate gelig- 
nite as explosive. Sandstone required 
about 45 holes and 45 lb of explosive. 
Holes averaged 7 ft in depth, giv- 
an advance of about five feet when 
the face has been fired. Progress 
averaged about 25 feet per week 
at each face. 

Firing of the explosive was car- 
ried out by means of electric delay 
action detonators. Such firing en- 
abled the whole face to be brought 
out in one round and gave very good 
fragmentation of the rock. During 
each firing and before wiring of the 
face was completed, all men were 
withdrawn to the surface. The circuit 
was then tested, the safety fuses 
placed in the panel and the firing but- 
ton pressed. All blasts were fired 
by an exploder operating through a 
transformer from the power main. 
The switch was arranged so that 
while loading was in operation the 
firing mains were automatically short 
circuited, thus eliminating the danger 
of a premature explosion. 


Spoil Removal 


After firing, the broken rock or 
shale was loaded into mining trucks 
by mechanical loaders. The loaders 
operated by compressed air and the 
trucks ran on 2 ft guage tracks, The 
9 cu ft capacity loader bucket dug 
into the spoil heap at the face, 
passed its load overhead and deposit- 
ed it into the mining truck at the rate 
of 30 cu ft a minute. 

For transport of the spoil, the 
single 2 ft guage, 45 lb rail track 
was placed along the center of each 
drive. A long turnout at each 
side of the shafts provided for the 
passing and shunting of the trucks 
etc. Passing bays were also pro- 
vided at intervals and a portable 
passing loop was kept within 30 
ft of the face during clearing oper- 
ations. Ahead of this portable loop 
loose rails were pushed into the 
spoil to enable the loader to move 
forward as cleaning-up proceeded. 

Hauling the trucks etc., were 3-ton 
electric locomotives driven by 8 h p 
motors powered by 60 volt storage 
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batteries. These locomotives had a 
speed of 4% m p h and each could 
haul a load of up to 25 tons, the 
usual burden being 10 trucks total- 
ling 18 tons. On arrival at the shaft, 
the mining trucks were loaded singly 
into the cage and raised to elevated 
80 cu yd capacity spoil bins on the 
surface. These bins were fitted with 
gear to facilitate the tipping of the 
spoil from the mining trucks. Thence, 
the spoil was discharged into road 
transport vehicles. The demand for 
fill by local councils and other inter- 
ested parties was such that they ar- 
ranged to haul spoil away without 
cost to the Metropolitan Water, Sew- 
erage and Drainage Board. 


Health and Safety 


To eliminate the hazards arising 
from the silica dust during rock ex- 
cavation ventilation on a considerable 
scale was installed into the 
tunnelling, at least 6,500 cu ft of 
air per minute being supplied to 
each shaft in order to rapidly clear 
each tunnel face after blasting. The 
fans were located at the shaft head 
and could be regulated either to dis- 
charge or take in air at the working 
face. After firing it was usual to 
place the fan on discharge so that 
the dust and fumes could be quickly 
eliminated. 

As a further precaution against 
dust all drilling machines had a 
water spray to the point of the drill. 
Dust counts were taken frequently at 
each working face to determine if the 
silica content of the air was below 
the 200 particles per cu cm safe toler- 
ance limit. 


it 
FIG. 3. JUMBO MOUNTED DRILLS 
made holes 7 ft in depth for placing 


explosives. 





The sections of the tunnel driven 
through shale were supported with 
steel ribs and timber sheeting. The 
former were joined either from 45 
Ib steel rails bent to a half horse- 
shoe, butt jointed and bolted at the 
top, or 4 x 3 inch R.S.J. sections 
similarly treated and spaced at 4 ft 
centers. Outside these, 2-inch hard- 
board timbers were placed, but, with 
the lapse of time, these deteriorated 
under attacks of fungus and rot. To 
remedy this and to insure adequate 
support, the overbreak space behind 
the timber was packed with cement 
mortar pumped in under low pres- 
sure. The timber was then removed, 
leaving a strong shell to support the 
surrounding ground. 

From the outset of the project, 
great importance was attached 
to safe working methods and pre- 
paredness against accident. To this 
end, a Safety Committee was set 
up under the chairmanship of the 
Resident Engineer. This included 
representatives of the employees. 
The committee met each month. 
Qualified first-aid men were em- 
ployed at each working face and 
first-aid equipment was always kept 
at each shaft ready for use. A small 
safety gang was constantly examin- 
ing all shafts and the tunnel for 
dangerous rock and unsafe timbering. 


Tunnel Pipe 


The steel pipes forming the tunnel 
lining were manufactured of steel in 
lengths of 12 ft and thicknesses vary- 
ing between 7/16 and 9/16 inch ac- 
cording to the hydraulic pressures in- 
volved. They were provided with a 
bell shaped socket at one end to fit 
over a slightly splayed spigot. Each 
joint was internally welded after the 


FIG. 4. CONCRETE SKIPS (left) are transported to hopper of concrete pump (center) where they are lifted by hy- 
draulic hoist. (right) Concrete is pumped between pipe liners and tunnel walls. 


pipe was placed in position. The pipes 
were lined with a 2 to 1 sand-cement 
mortar; the outside diameter of the 
barrel and the inside diameter of the 
cement lining being kept constant so 
that the lining thickness decreased as 
the plate thickness increased. The 
tunnel will require a total of 4,595 
liners of which 2,295 will be of 96 
inch diameter, the remaining 2,300 
liners being of 84 inch diameter. Indi- 
vidual weights of liners vary between 
4.3 and 6 tons according to diameter 
and plate thickness. 

To enable pipe-laying to proceed 
at maximum speed, the overbreak 
in the floor of the tunnel was con- 
creted as soon as possible after mining 
operations. A trackway was laid over 
the drain forced in the center of the 
floor by using steel sleepers. The 
steel liners were transported on this 
trackway to their laying points. 
The large cement-lined pipes were 
always lifted and not rolled. To 
retain their circular shape, each 
liner was fitted with six heavy 
screw-adjusted spiders, three at each 
end to give the necessary support. 
Liners were unloaded at the shaft 
surface by crane, either on to a stock- 
pile or direct to the liner carriers. 
Liner carriers were four-wheeled 
frames mounted on rails and fitted 
with four screw jacks, each of 
which had a roller mounted on top. 

An electric locomotive pushed the 
carrier with its liner into the liner 
cage, which was then lowered to the 
tunnel level, where another locomo- 
tive pushed the assembly to the lay- 
ing point. There, the liner was ad- 
justed for line and level and the 
socket pulled into the ball of the pre- 
viously-laid pipe. Normally a dis- 
tance of 1% inch override was 


necessary for the two steel surfaces 
to closely engage for later welding. 
Precast concrete blocks were then 
placed under the liner and adjusted 
for level by concrete wedges. When 
two liners had been laid, they were 
secured against any tendency to move 
longitudinally by placing a beam 
across the end of the last liner and 
anchoring it to another beam placed 
in the gap of the cement lining four 
liners back. 

The rate of pipe laying was grad- 
ually increased to four liners laid 
and concreted daily during a shift 
consisting of approximately 10 hrs. 


Concrete Handling 


To support the liner against defor- 
mation from either internal or exter- 
nal pressures and as a protection 
against corrosion, the space between 
the liners and walls of the tunnel 
was back-filled with concrete. This 
required about 93,000 cu yd of con- 
crete. 

At shafts 4 and 8 a portable con- 
crete mixing plant was used. The 
plant could be dismantled or erected 
as separate complete floors. A second 
type of concrete plant, used at the 
other shafts, was moved as a unit to 
each shaft as required. 

The portable concrete plant used 
at shafts 4 and 8 had aggregate bins 
at the top, fed by bucket elevators, 
which discharged to a weigh-batcher 
and thence to a 1 cu yd mixer. At the 
shaft head, a vertical flume hopper 
fed mixed concrete down the shaft 
into a transporter truck. This vehicle, 
carrying four bottom-discharge steel 
skips each of 20 cu ft capacity, was 
taken to the working face by electric 
locomotive. Here, the skips were 
transferred to a stationary truck with 
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two decks, the lower at the level of 
the skips on the transporter truck. 
A hydraulic hoist raised the skips to 
the upper deck where they were 
moved forward to dump their load 
into the hopper of the concrete pump. 
The empty skips were run to the rear 
of the top deck and down a ramp to 
be placed on the transporter truck 
and returned for a fresh load. The 
pump injects concrete through a 
6-inch pipe into the space between 
the last liner laid and the tunnel 


walls. The steel liners were sur- 
rounded by a minimum thickness of 
6 inches of concrete. Every fourth 
liner was provided with a drilled hole 
through which a pipe was inserted, 
before concreting. This pipe led to 
the tunnel roof so that grout could 
be injected to fill any cavities left 
after the pumping operation. 


Final Touches 
On completion of the concreting 
and grouting, the pipes were cleaned 


in preparation for welding. Success- 
ful welding requires very dry joints. 
Each joint was internally welded 
only, use being made of portable 
equipment carried along the tunnel 
and drawing its power from the main 
electric carrier line. A team of three 
welders worked in each gang, each 
man completing a fully welded joint 
daily. The gap in the lining at each 
joint was then filled with mortar to 
provide a continuous internal lining 
over the length of the conduit. 





Planning Urged For 
Ohio River Basin 


Lt. General E. C. Itschner said 
that the present navigation system 
is inadequate for the expected in- 
crease in waterway traffic and that 
increased activity will call for a con- 
siderable higher rate of water re- 
sources development. He called on 
State and local Government to act on 
three fronts to aid the Federal Gov- 
ernment in developing the rivers 
potential, preventing damaging floods 
and providing adequate water sup- 


plies. 


The New York State Natural 


Resources Committee Report 


A report covering the period April 
1, 1958 through December 31, 1958 
has been submitted by the Joint 
Legislative Committee on Natural 
Resources, New York State, Senator 
Wheeler Milmoe, Chairman. 

The report contains a review of 8 
years of study of action on Natural 
Resources problems in New York 
State, as well as conclusions and rec- 
ommendations of Joint Legislative 
Committee on Natural Resources. 
Developments in water resources and 
water rights as well as development 
in water pollution control in the state 
are presented. Air pollution progress 
is discussed in the report. 

The report is known as Legislative 
Document (1959) No. 22 of the 
State of New York. 


Booklet On Sanitary Engineer- 
ing Manpower Available 

A 32 page study covering miscel- 
laneous factors of importance to the 
Sanitary Engineer has been released 
by USPHS. Reported are the results 
of a 1956-57 survey of 10,000 pro- 
fessional society members. Returns 
of 3961 respondents represent ap- 


proximately two-thirds of the U. S. 
Sanitary Engineers holding degrees 
or registrations and working in the 
sanitary engineering field. 

Importantly, it is shown that as of 
1956 insufficient replacements are 
available to accommodate attrition in 
the upper age groups. The survey 
shows nearly 66 percent of the re- 
spondents are concerned primarily 
with water supply, waste treatment, 
or water pollution control. Median 
income from principal employment 
was shown by those reporting to be 
$8300. 

Location of Sanitary Engineers 
closely matches the population pro- 
portion of certain geographic entities 
to the total population. 

Copies of the report are available 
from the Superintendent of Docu- 
ments, U. S. Govt. Printing Office, 
Washington 25, D. C. Ask for Public 
Health Service Publication No. 703. 


Piatt Appointed Lecturer 


Mr. Richard B. Piatt, Director of 
Finance, Metropolitan St. Louis 
Sewer District has been appointed 
a lecturer in Public Administration 
in the St. Louis University College 
of Arts and Sciences. A graduate of 
the University of Louisville, Ken- 
tucky he will teach a course in 
“Theory of Public Administration” 
in the Department of Political Sci- 
ence Graduate Program. 


Philadelphia’s Water 
Department 


The Annual Report of Philadel- 
phia’s Water Department covering 
1958 points out that the year was 
one of progress but with no major 
items brought to completion. New 
work advertised and bid during the 
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calendar year 1958 amounted to 197 
contracts for total value of $24,757,- 
046. 


Average consumption of water for 
1958 was 337 mgd compared with 
352 mgd for 1957. The Delaware 
and Schuylkill Rivers continue to be 
the city’s source of supply. New 
treatment plants at Torresdale and 
Queenlane, together with the new 
Belmont Plant scheduled for con- 
struction beginning in 1960 should 
provide Philadelphia with a high 
quality of water for many years. The 
water department serves a total of 
520,306 customers having an average 
per capita consumption in 1958 of 
154 gallons per day. The total sewer- 
age in all three Philadelphia plants in 
1958 averaged 300.4 mgd compared 
with 257.0 mgd for 1957. Plans are 
underway to expand the Northeast 
Plant beginning in 1961, but no ca- 
pacity increase is planned for South- 
west and Southeast plants within 
the next ten years. 


Water Problems To 
Head ASCE Meeting 


Civil engineering problems about 
water, its control and drainage, will 
feature the national convention pro- 
gram of the American Society of 
Civil Engineers to be held March 
7-11, in New Orleans. 


The emphasis on civil engineering 
water problems is demonstrated by 
the numerous technical papers sched- 
uled for presentation. The Water- 
ways and Harbors Division of the 
Society is sponsoring two sessions at 
which eight papers will be read, and 
it is also sponsoring three other ses- 
sions with the Construction Divisions 
where eleven papers will be offered. 
One of the three sessions of the 
Hydraulic Division will be devoted 
exclusively to flood control. 
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SOUTHWEST SECTIONS A.W.W.A 


A State by State report on water problems, and many other interesting papers, were presented at 


this joint meeting. One session was devoted to. . . 


Radioactive Monitoring and Electronic 
Computers 


EDITOR’s NOTE: New Orleans rolled out the welcome mat for 
over 1400 members of the Alabama-Mississippi and Southwest Sec- 
tion A.W.W.A. at their Joint Meeting. 
The entertainment was highlighted by a moonlight ride and dance 
on the old Mississippi aboard the Sidewheel Steamer “President.” 
The 20 technical sessions provided a wealth of information and 
will serve as the basis for many a discussion during the coming year. 
This report abstracts some of these interesting papers that were 


presented at this meeting. 


®@ acTIVITIES OF THE Corps of Engi- 
neers in water supply, Col. Langfitt 
B. Wilby, Deputy Division Engineer, 
U. S. Army Engineer Division, 
Lower Mississippi Valley. Indica- 
tions are that United States popula- 
tion will pass 200,000,000 within 10 
years and that by 1975 the country 
will be using water for all purposes 
totaling 1800 gallons per person per 
day. In 1960, total United States use 
will be approximately 300 mgd of 
which 60 million gallons will be de- 
rived from ground water sources. De- 
cline of ground water level is of con- 
cern to the Corps of Engineers and 
studies have been conducted regard- 
ing the possibility of recharging 
underground aquifers from surplus 
surface supplies. Difficulties with re- 
charge have been encountered from 
amount of suspended material in the 
water, entrained air and temperature 
if the recharge water is colder than 
the water occurring naturally in the 
aquifer. 

Average annual precipitation for 
the nation is about 30” or about 13.2 
million acre feet of water each day. 
Losses due to evaporation, transpira- 
tion and consumption permit the re- 
turn of approximately 3.5 million 
acre feet per day to the oceans. A 
portion of the quantity is available 
for future development in our water 
resources program. Two thirds of the 


daily stream flow occurs as flood flow 
during a short period of the year. 
By storage and regulated release, it 
is economically possible to provide 
future constant availability of about 
1.9 million acre feet equivalent to 
630 billion gallons of suitable quality 
water for daily use. Consideration 
must be given to a reserved minimum 
to provide minimum flow purposes, 
for navigation and waste water dis- 
posal. The assumption is that ap- 
proximately 315 mgd could be re- 
leased for irrigation, domestic, in- 
dustrial and farm uses. 


Water Works INVENTIONS, by 
Mr. John L. Ford, Sr, of the Ford 
Meter Box Company, Inc., Wabash, 
Indiana. Slides illustrated early 
means of pumping water from the 
ground and transporting it beginning 
in early Egyptian times, with man 
and animal power, to the evolution 
of steam, gasoline and electrical 
driven pumps. Early treatment pro- 
cedures and the development of 
chemical feed devices was also illus- 
trated. Of particular interest was 
the development of measuring de- 
vices for water flow and the evolve- 
ment of meters and accessories to 
indicate and record water volume. 

Misstssipp1 River WATER QUAL- 
ity, by Ralph C. Palange of the 
Robert A. Taft Engineering Center, 


Cincinnati, Ohio. Reports from the 
water quality network indicate that 
the two most important contaminants 
found in the Mississippi river are 
chemical wastes and radioactive con- 
taminants. Treatment means have 
not yet been found for some of the 
industrial wastes which in extremely 
low concentrations can cause taste 
and odor problems. Analytical means 
include the continued use of the car- 
bon filter, chloroform, ether and al- 
cohol extraction. Continuing analyses 
of water supplies over one year show 
the effect of tributary streams, com- 
munities and the time dilution effect 
of chemical contamination in the 
Mississippi river. The gross beta re- 
sults reflect fall-out plus industrial 
and medical use of radioactive traces. 
The river shows no radical changes 
from head waters to its lower reaches. 
Strontium-90 analyses during the 
first half of 1959 are low and well 
below the maximum limits of 80 mi- 
cromicrocuries. The reporting net- 
work will expand to 75 stations by 
1960 with a future goal of 250 sta- 
tions. 


PANEL Discussion Or Tue Rep 
River Compact was conducted by 
Mr. C. T. Watts, Dept. of Public 
Works, Louisiana. Oklahoma, 
Arkansas, Texas, Louisiana all have 
present and future need for Red 
River water. Chairman of the Red 
River Compact Commission, Mr. 
Henry Beckman, Rolla, Missouri 
pointed out that the watershed covers 
95 thousand square miles and that 
there may be water shortage in the 
upper reaches of the river with flood- 
ing as well as shortages in the lower 
reaches. Apportionment of the water 
can be by Supreme Court decree or 
voluntary compact. Each of the sev- 
eral states has representation and the 
Federal government representative is 
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a chairman. He has no vote and no 
preference. His task is to protect 
federal interests in the determinations 
of the compact. The group established 
an engineering and advisory commit- 
tee to report on engineering aspects 
of the river basin. PL 660 added the 
feature of pollution control to PL 
346, therefore, the Commission estab- 
lished a sub-committee under the en- 
gineering advisory committee to re- 
port on pollution problems in the 
river basin. Problems requiring con- 
sideration are shortages in the areas 
of little rainfall, and control of pollu- 
tion (salt brine from oil wells) is par- 
ticularly difficult from the standpoint 
of salt contamination due to pickup 
as the water flows over the land. 


Lecat Aspects Or THE ComMMIs- 
SION’s OPERATION, by Mr. F. J. 
Borelli, Oklahoma City, Oklahoma. 
The Constitution authorizes com- 
pacts and places limitations on federal 
jurisdiction. Federal courts have ju- 
risdiction and in such cases any 


agreements must consider the impact 
on the future activities of the states 
concerned. Normal considerations are 
the equitable apportionment of water, 
establish measuring means, determine 
preferential use, establish means of 
charging for losses due to evapora- 


tion, and to study, prevent and con- 
trol pollution under the provisions of 
PL 660. Enforcement methods used 
by compact members must be decided 
by mutual agreement. Indian rights 
to water supplies have been given by 
prior agreement in some instances. 


POTENTIALS AND ‘PROBLEMS IN 
THe MunicipaL Wastes, by Mr. 
R. C. Palange, in the absence of Mr. 
B. E. Berger of the Robert A. Taft 
Engineering Center, Cincinnati, 
Ohio. Use of the dilution technique 
in strength reduction of municipal 
sewage may be a waste of a valuable 
natural resource. Reuse of treated 
sewage is unusual, the recent Cha- 
nute, Kansas experience being a case 
in point. In this case the city itself 
made the decision to reuse treated 
effluent as a source of potable water 
supply. Ottumwa, Iowa had the prob- 
lem earlier due to low river flow and 
pollution from DesMoines located up- 
stream. It is expected that water re- 
use will increase and will lead to a 
restudy of the concepts of water 
quality management. Modern meth- 
ods render water acceptable tech- 
nically, however, aesthetic approval 


has not been obtained. Activated 
sludge, a normally acceptable treat- 
ment process, is subject to upset and 
frothing. Normal treatment processes, 
particularly activated sludge are in- 
strumental in the control of infectious 
diseases, good for coliform contami- 
nation, but not for all pathogens. Bac- 
teria, protozoa, fungi, viruses, molds 
and worms, do not collectively re- 
spond to present treatment concepts. 
Bacteria are virtually 99% eliminated 
by chlorination. Molds persist 
throughout activated sludge treatment 
plants and not much is known pres- 
ently about fungi. Additional infor- 
mation is needed if reuse conditions 
are to be fully understood. Viruses, 
particularly that causing infectious 
hepatitis is of enteric origin and wa- 
ter-borne. Polio has not been proved 
to be water-borne but water treatment 
methods, flocculation sedimentation, 
filtration and chlorination have been 
shown to be effective. Cysts are pres- 
ent in sewage effluent and were dem- 
onstrated to have passed through the 
treatment facilities at Chanute, Kan- 
sas. Worms can get into water sys- 
tems and do not respond to chlorina- 
tion. Research is suggested in this 
area because it is believed worms 
could carry viruses into the water 
supply. 

Chemical control is needed, exem- 
plified by the ability of synthetic de- 
tergents to get through water and 
sewage treatment plants. Analyses 
for inorganic materials should be per- 
formed in water treatment plant lab- 
oratories. Toxic and carcinogenic 
compounds probably would not be re- 
moved in water treatment plants. 
Further work along these lines is in- 
dicated if true understanding of pos- 
sible future problems is to be gained. 


RADIOACTIVE MONITORING, by Dr. 
E. C. Tsivoglou of the Robert A Taft 
Engineering Center, Cincinnati, 
Ohio. Indiscriminate monitoring is 
not advised by the USPHS. The 
U. S. Bureau of standards Handbook 
52 (1953) contains maximum per- 
missible concentrations of radio-iso- 
topes with regard to water supplies. 
Handbook 69 revises occupational 
figures and suggests by addendum 
a reduction by a factor of 10 for the 
maximum permissible concentration. 
sasic principles in determining the 
MPC is the protection afforded the 
effected body organ as opposed to 
the entire body. Daily regulation of 
radio-isotope intake is indicated since 
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damage is a function of quantity of 
intake rather than concentration in 
miligrams per liter. Regulation of the 
total human exposure from water, 
food, air and daily occupation. 

Water supply monitoring will point 
up the sources of contamination such 
as nuclear fallout (weapons testing) 
and manmade (municipal or indus- 
trial). Monitoring of water supply 
must be based on composite sampling 
to iron out local conditions such as 
rain and other atmospheric phenom- 
ena. Monitoring of raw and finished 
water is necessary to determine effec- 
tive plant removal. Gross activity an- 
alysis will provide excellent screen- 
ing following which results can be 
confirmed with a specific material 
analysis. Rainfall should be moni- 
tored to provide a key to the answers 
found by gross analysis and isolate 
this as a source of radioactive con- 
tamination. 

Monitoring provides information 
with respect to trends in fallout and 
pollution and can be used as a basis 
to reassure the public when a ques- 
tion of radioactive contamination 
arises. Gross assay may cost $5.00 to 
$10.00 per sample whereas specific 
material analyses may run $15.00 to 
$20.00 per sample for radium and 
$20.00 to $40.00 per sample for 
strontium. 

In determining the desireability of 
monitoring a water supply, it should 
be known whether or not any source 
of pollution can exist other than fall- 
out. If so, monitoring of the supply 
should be instituted if local monitor- 
ing is not already being accomplished 
by a local water or milk network lab- 
oratory. It should also be determined 
whether the necessary funds and ex- 
perienced testing personnel are or 
can be made available. Also a policy 
decision on whether data should be 
released or not must be made. 


Ecectronic Computers IN THE 
Water Works Inpustry, by Mr. 
R. S. Gooch, Freese, Nichols and 
Endress, Consulting Engineers, Fort 
Worth, Texas. Computers are enjoy- 
ing increased satisfactory use in 
water works applications. Basically, 
computers are useful for any math- 
ematical analysis or engineering com- 
putation. It can be assumed that the 
computer is good for solving signifi- 
cant problems rapidly and reliably 
and they can be operated by anyone 
who can understand the use of for- 
mulas and desk calculators. It is ad- 





visable to ask help the first time in 
order to set up the problem and op- 
erate the equipment. Manufacturers 
and their representatives can provide 
manuals and technical assistance or 
specific courses may be taken under 
the auspices of the manufacturers. 
It is often more economical to use 
computers than to follow conven- 
tional methods, particularly if prob- 
lems are those which must be solved 
repetitively. The use of the largest 
machine available to do the job re- 
quired is recommended. This will 
provide experiences with all functions 
which are found separately in smaller 
machines. The decision as to whether 
a digital analog computer should be 
used depends on the nature of the 
problem. Where strictly number cal- 
culation is involved, the digital units 
are adequate while the analog devices 
are suited for parallel phenomena. 

In deciding whether or not to use 
computers, an organization should 
determine whether or not a machine 
can be kept busy enough to own it 
and if a computer suitable to do the 
job is presently available. Equipment 
selection should follow substantial 
use and investigation of sizes and 
types of equipment available. 


Sus-Division WATER EXTENSION 
Poticies IN SouTHWESTERN 
Unitep States, by Mr. J. H. 
Teunisson, City Engineer, Green- 
ville, Mississippi. Policies vary in 
nearly every municipality. Sub-divi- 
ders may construct the water exten- 
sion, agreeing that the local utility 
will refund a percentage of the rev- 
enue each year until the sub-divider 
is reimbursed, Utilities may bear all 
the expenses provided the extension 
will serve sufficient customers to 
justify the expense and sub-divider 
may be required to extend water lines 
under strict design and specifications 
with no refund agreement. Examples 
of the use of these systems were 
given by Mr. Teunisson who con- 
cluded that a municipality is justified 
in requiring that all costs of water 
line extensions be borne entirely by 
the developer with the lines deeded 
to the city without compensation to 
the developer. City is justified in 
establishing rules for sub-divisions 
including approval of sub-division 
plats, installation of sanitary sewers, 
installation of storm sewers and con- 
struction of quality streets. While the 
private utility can adopt the same 
policies as the municipality, regula- 


tion should be provided keeping the 
private utilities initial investment to 
a minimum. 


WATER SuppLy Storace In Corps 
Or ENcringeers Projects As Er- 
FECTED By THE WATER Supply Act 
Or 1958, by Mr. F. O. Swiggart, 
U. S. Army Engineer Division, 
Dallas, Texas. The Act provides a 
general policy for considering water 
supply in civil works projects, in- 
cluding submission of new projects 
to Congress and modification of 
authorized projects to include water 
supply. Many reservoir projects have 
been authorized with specific pro- 
visions for municipal and industrial 
water supply, some of these have not 
been started, some are under con- 
struction and many have been com- 
pleted. One of the major problems 
of the water supply act is, to what 
extent does it apply to previously 
authorized projects with specific wa- 
ter supply provisions? The Chief of 
Engineers has issued instructions that 
the water supply act of 1958 is ap- 
plicable to all civil works reservior 
projects provided, however, previ- 
ously authorized contracts executed 
under specific provisions may be 
modified only if water is not being 
delivered under the contract and that 
there is mutual consent to the modi- 
fication. 

Perhaps the most important ex- 
pression of the new federal policy is 
the provision which authorizes the 
Corps of Engineers to include stor- 
age for anticipated future demand. 
This is important because it helps to 
develop each reservoir site as fully as 
possible. The act contains conditions 
and provisions applicable to this type 
of storage (for future use) must be 
limited to that for which the allocated 
cost does not exceed 30% of the total 
project cost; reasonable assurance 
must be obtained from state or local 
interests that contract for storage 
within the period of time which will 
permit paying out the allocated costs 
within the life of the project, but less 
than 50 years will be made; no pay- 
ment for storage for future use need 
be made until such storage is first 
used ; no interest shall be charged on 
such costs until such supply is first 
used, but in no case shall the interest- 
free period exceed 10 years. 


DESALINATION Or WATER PANEL 
Discussion was led by Mr. J. J. 
Strobel, Office of Saline Water, 
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Washington, D. C. Distillation pro- 
cesses were described as the oldest 
process inherently producing fresh 
water. Multiple effect distillation 
units reach a maximum practical 
limit with four or five effects. Scale 
problem has been predominant and 
the largest size currently in operation 
will produce cne mgd. This method 
is not now competitive with currently 
available units. Flash distillation 
using multi-stage units operating 
under pressure utilize concentrate re- 
circulation and improved scale tech- 
niques. Long tube once-through 
evaporators with short retention 
time also use concentrate recircula- 
tion in which magnesium hydroxide 
and sea water are used. A one mgd 
capacity unit is now under design. 
Vapor compression plants consisting 
of self-contained units compress 
steam in several cycles. Axial and 
centrifugal compressors are now be- 
ing developed which should add ef- 
ficiency to this type distillation pro- 
cess. Compressors may be driven by 
electricity or turbines. 

Solar distillation requires unique 
equipment and depends on solar en- 
ergy which provides intermittant, dif- 
fuse and low intensity energy. It has 
thus far not been economical to col- 
lect, store and to use solar energy 
though economics of the solar distil- 
lation process have been improved by 
design integration. A basin type dis- 
tilling unit uses wicks, a transparent 
cover and includes a concentrate col- 
lector. The equipment is simple and 
low costs may be realized through the 
use of plastics. Active development 
programs under the sponsorship of 
the Office of Saline Water are under- 
way at Daytona Beach, Florida where 
glass and plastic units are being oper- 
ated. Units are also under test at 
3erkley, California, Algeria and Aus- 
tralia. While equipment is simple to 
operate and mechanically simple, in- 
formation regarding costs has not yet 
been prepared. 

Membrane processes have proved 
more suitable on brackish water 
than on sea water with the presently 
available equipment. Ion permeable 
and osmotic membranes have been 
extensively investigated. Membranes 
must have a high degree of perme- 
ability, low electrical resistance, be 
bacterially resistant, chemically resis- 
tant and offer little changes due to 
temperature. A number of satisfac- 
tory membranes are now available. 
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Pilot units have been operated in 
Arizona and South Dakota. Present 
activities include membrane life and 
durability tests being conducted at 
the Bureau of Reclamation Labora- 
tories in Denver, Colo. and develop- 
ment of a laboratory test manual at 
Brooklyn Poly. 

Freezing processes are among the 
older types of desalination methods. 
Procedure basically uses low salt so- 
lution temperature to separate salt 
from water as small crystals, 150 
btu’s per pound of water being re- 
quired in the process. Two systems 
have been under development, indi- 
rect, based on heat exchange and a 
cold refrigerant flowing through 
coils, and direct freezing separation 
process. Latter has many advantages 
and can operate on pre-cooled sea 
water making large vapor volumes 
available. One direct freezing method 
uses lithium bromide absorption. A 
unit producing 15,000 gpm is now 
being tested for feasibility prior to 
shipment to a seaside location. Also, 
a process using hydro-carbon (isobu- 
tane) as refrigerant is now under test 
at Cornell University. 

Disposal of waste concentrate 
streams from desalination plants in 
inland areas could be a problem. 
However, possible solution may lie 
in injection in underground strata 
or discharge to streams in tidal 
areas. 


ANTIPOLLUTION Laws AND 
THEIR ENFORCEMENT, were dis- 
cussed by a panel representing the 
southwestern states. Alabama statutes 
were discussed by Mr. A. N. Beck, 
State Department of Health, Mont- 
gomery, Alabama. Earliest recom- 
mendations for pollution abatement 
were made in 1927 but the state was 
not ready to enact a law until the 
end of World War II when a confer- 
ence was held to determine the needs. 
A report on all streams has been 
made and a bill drawn creating an 
advisory commission which meets an- 
nually in April and October. In 1949 
the act was amended to give control 
over new pollution and pollution of 
streams causing public health nui- 
sances. In 1953 the bill was clarified 
and.extended to give stream use reg- 
ulatory authority to the commission. 


THe Texas POLLUTION REGULA- 
TIONS were outlined by Mr. G. R. 
Herzic, Texas Department of Health, 
Austin, Texas. Legal aspects of pol- 


lution in Texas were set up in 1913, 
personnel were not made available for 
enforcement until 1915, however. Le- 
gal action was difficult to enforce and 
public information and education has 
proved to be the best policy in order 
that favorable response and prob- 
lem alleviation may be obtained. 
Laws have inefficiencies, but have 
been proved constitutional, therefore, 
changes are not under consideration. 
Streams in Texas have not been clas- 
sified, but water use and type of pol- 
lutant is highly considered. 


ARKANSAS ApproacH To THE 
PRoBLEM was described by Mr. G. T. 
Kellogg, Arkansas State Board of 
Health, Little Rock, Arkansas. Basic 
act relative to stream pollution was 
passed in 1949 and established a 
water pollution control commission. 
The act defined the terms, legal 
limits, duties and established penalty 
clauses. Enforcement provisions dif- 
fer from other states, particularly in 
the aspect that no water less than 
drinking quality water leaves Ar- 
kansas. No stream classification has 
been done, each basin and stream are 
considered separately. Major pollu- 
tant is the oil industry where salt 
water injection is proving satisfac- 
tory. 


Louisiana Activity was dis- 
cussed by Mr. K. E. Biglane, Stream 
Control Commission, Baton Rouge, 
La. World War II also stimulated 
activity in La. when the stream con- 
trol commission was given control of 
public and private waste disposal ex- 
tending to all waters. Most of the 
water in La. is received from other 
states. The control commission does 
not take authority away from the 
State Department of Health in the 
execution of its duties. Louisiana’s 
problems hinge on wet industries, oil 
field, gas wells, paper mills, refin- 
eries, naval stores plants, mining, 
petro-chemical, sugar mills, with the 
main difficulties coming from indus- 
tries located in Louisiana for the 
longer period of time. 


Mississipp! ANTIPOLLUTION EN- 
FORCEMENT was described by Mr. 
H. M. Jones, State Board of Health, 
Jackson, Mississippi. Two state agen- 
cies are charged with anti-pollution 
enforcement, the Board of Health 
the late 1800’s and 
the State Game and Fish Authority 


established in 1946. There have been 


established -in 
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no instructions issued to classify 
streams in Mississippi. Control agen- 
cies can declare existance of nuis- 
ances and seek abatement volun- 
tarily. Lack of voluntary action can 
be followed by court action to obtain 
compliance. 


OKLAHOMA ENFORCEMENT Laws 
were described by Mr. H. M. Crane, 
State Department of Health, Okla- 
homa City, Oklahoma. Enforcement 
authority is vested in the state Com- 
missioner of Health. The Board of 
Health has the power to control ma- 
terials added to streams. It can issue 
orders to cease pollution and classify 
the violation as a misdemeanor. Lab- 
oratories are operated to study 
streams and to support orders which 
have been issued. They also train op- 
erators to gather basic data. Oil and 
gas activities in Oklahoma are under 


the jurisdiction of the Corporation 
Commission. 


ADEQUATE AND RELIABLE FIRE PRO- 
TECTION as related to the AWWA 
advancement program was described 
by Mr. K. J. Carl, National Board of 
Fire Underwriters, New York, New 
York. The first comprehensive mu- 
nicipal survey was made in 1904. 
Water works are analyzed thorough- 
ly and compared with standard rat- 
ing schedules, as revised in 1956. 
During the last 2% years, 23 cities 
not previously surveyed have been 
reported by the National Board of 
Fire Underwriters. Also of 89 previ- 
ously surveyed by the National Board, 
42 had demonstrated improvement, 
11 had maintained a status quo and 
36 had retrogressed as result of little 
or no planning. 

Two major factors with respect to 
fire protection a water supply af- 
fords are system adequacy and re- 
liability. Most United States cities are 
growing and expanding their limits 
and should conduct flow tests to de- 
termine what is required to satisfy 
the demands of new areas. New ar- 
terial mains are frequently required 
rather than extensions of existing 
6”-8” mains. Mr. Carl proposed a 
rule of thumb measurement for hy- 
drant spacing, namely every inter- 
section or a maximum distance of 
500 feet between hydrants. Shopping 
areas frequently having only one hy- 
drant should have six or more to pro- 
vide adequate coverage. 





Of signifiance to those in sewage and industrial waste disposal design is . . . 


Complete Mixing Activated Sludge 


by ROSS E. McKINNEY, 


Assoc. Prof. of Sanitary Engineering, 
Mass. Inst. of Technology 
Cambridge, Mass. 


RESUME: One of the newest basic modifications for biological 
waste treatment is complete mixing activated sludge in which the 
wastes are intimately mixed with the entire contents of the aeration 
tank in a minimum of time. The two modifications of complete 
mixing systems are total oxidation and high sludge synthesis. The 
basic operations and design criteria for both modifications are dis- 
cussed briefly. The most important advantage of complete mixing 
is its ability to take a waste of any BOD concentration and to pro- 
duce an effluent of any desired BOD concentration in a single 
stage unit. Other advantages include the ability to absorb shock 
organic loads, to be unaffected by sludge hydraulic loads, to obtain 
maximum utilization of the air used, to produce little excess sludge 
or lots of excess sludge, to give a standard design for domestic 


sewage or industrial wastes regardless of the chemical nature of the 


wastes and lower capital costs than conventional activated sludge. 


@ ONE OF THE most interesting modi- 
fications of the activated sludge proc- 
ess is complete mixing. It is not a 
new process but it has only been re- 
cently that the complete mixing con- 
cept has received the attention it has 
long deserved. The need for small 
treatment plants to handle domestic 
sewage from subdivisions and indus- 
tries as well as strong industrial 
wastes has served as the impetus in 
the full development of the complete 
mixing process. 


Complete Mixing 

Complete mixing is a basic process 
in which the incoming wastes are 
completely mixed with the entire con- 
tents of the aeration tank. There are 
many different modifications of the 


basic process involving endogenous 
respiration with combination aera- 
tion-sedimentation units or separate 
aeration tanks and sedimentation 
tanks and varying rates of synthesis. 
All of these modifications fall within 
the general concepts of the basic pro- 
cess thus greatly simplifying the en- 
gineering and operations. 

In order to obtain complete mixing 
in the aeration tank it is necessary to 
introduce the incoming wastes into a 
relatively small tank volume with 
violent agitation so that the time for 
complete dispersion is a minimum. 
Normally, the agitation is supplied 
by aeration. In small tanks the wastes 
can be introduced at a single point 
but in large tanks multiple inlets will 
be required. 


The key to complete mixing is the 
fact that the aeration tank acts as a 
surge tank and tends to level out the 
wide fluctuations in the organic load. 
The use of the entire mass of the 
activated sludge to stabilize the or- 
ganic load distributes the load uni- 
formly over the entire aeration tank 
and permits better utilization of the 
air blown ino the mixed liquor. 


Effluent Quality 


The desired effluent quality deter- 
mines the size of the complete mixing 
system. It is possible to produce an 
effluent of any desired organic level 
from wastes of any organic strength. 
An effluent of 15 mg/1 BOD can 
be produced from wastes having 100, 
1000 or even 10,000 mg/l BOD. 
This high quality effluent can be pro- 
duced in a system with minimum ex- 
cess sludge production or with a 
large excess sludge production. 

The effluent BOD is made up 
of two components, the soluble BOD 
and the suspended BOD. The sol- 
uble BOD is a function of the total 
organic load within certain ranges of 
mixed liquor suspended solids (ML- 
SS) concentrations. The suspended 
BOD is a function of the sedimen- 
tation tank efficiency. 


Microbial Activity 

The stabilization of organic matter 
in any biological waste treatment 
system is brought about by the bio- 
chemical activities of the microorgan- 
isms in the system. Thus the bacteria 
are primarily responsible for the 
stabilization of the organic matter in 
activated sludge systems. It has been 
shown that the bacteria remove or- 
ganic matter from wastes in order 
that they might obtain sufficient en- 
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ergy to remain alive, to produce new 
cells and to obtain the chemical com- 
ponents for the new cells. The wastes 
must supply both the energy and the 
building blocks for these new cells. 
A deficiency in either element will 
result in reduced microbial activity 
and hence reduced stabilization. For 
the purpose of this paper it is as- 
sumed that the wastes are all nutri- 
tionally balanced. 

One of the most important aspects 
of biological metabolism is that there 
is a definite quantitative relationship 
between the organic protoplasm pro- 
duced and the energy expended in 
its production together with the or- 
ganic matter removed from solution. 
If a few bacteria were placed into a 
rich nutrient solution, the bacteria 
would begin to grow at a rapid rate. 
If the mathematical function of 
growth were determined, it would be 
found to approach a log growth rate. 
The bacteria growth is limited only 
by the microorganisms ability to re- 
produce. Food is definitely unlimited. 
Examination of the growth of bac- 
teria in the log growth rate has 
shown that the bacteria convert ap- 
proximately 67 per cent of the ulti- 
mate BOD removed into protoplasm 
while oxidizing 33 per cent of the 
ultimate BOD removed to obtain the 
energy for the synthesis reactions. 

A point is eventually reached where 
the demands of the active micro- 
organisms exceed the food available 
and growth becomes limited by the 
lack of food. The rate of growth is 





1.5 2.0 25 3.0 


(F/M) 


proportional to the available food 
per unit of microorganisms. This can 
best be expressed as a food: micro 
organism ratio (F:M). Data on pure 
cultures has shown that log growth 
rate ceases when the F:M ratio drops 
below 5.0. As the F:M ratio de- 
creases, a point is eventually reached 
where there is just enough food pre- 
sent to keep the microorganisms 
alive without the production of ad- 
ditional protoplasm. This is the so- 
called endogenous metabolism. A 
further drop in food level results in 
autodigestion of the protoplasm to 
furnish the necessary energy. Thus, 
a drop in food gives a corresponding 
drop in microorganisms. The F:M 
ratio actually remains constant at 0.45 

It is immediately apparent that the 
rate of excess sludge production in 
the complete mixing system will be 
dependent upon the F:M ratio. A 
high F:M ratio will result in a large 
excess sludge problem while a low 
F:M ratio will result in a minimum 
of excess sludge. A plot of the oxi- 
dation-synthesis relationships for 
varying F :M ratios is shown in Fig 1. 
One of the most important aspects 
of this diagram is the fact that the 
synthesis drops from a maximum at 
log growth to a minimum at endog- 
enous metabolism. It can be seen that 
there is some synthesis in endogenous 
metabolism even though there should 
be no synthesis. The synthesis of 
active protoplasm reaches zero in 
the endogenous phase but there is the 
production of an inert polysaccharide 
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material which builds up mass in the 
sludge without affecting the biologi- 
cal activity. The production of the 
inert polysaccharide is the reason 
why it is theoretically impossible to 
have an activated sludge system op- 
erating in endogenous metabolism 
with no sludge build-up. All so-called 
complete oxidation systems result in 
some build-up of inert organic matter 
which must either be removed or 
discharged in the effluent. 


Flocculation 


In order for an activated sludge 
system to operate continuously at any 
level of efficiency, it is necessary 
for the sludge to flocculate well and 
to settle quickly in the sedimentation 
tank. In most biological treatment 
systems the effluent BOD is di- 
rectly related to the efficiency of the 
final sedimentation tank. Good sus- 
pended solids removals will produce 
effluents of low BOD. 

It has been shown in previous re- 
search that flocculation of activated 
sludge is related to the energy level 
of the microorganisms as they enter 
the sedimentation tank. A high resi- 
dual organic level will result in poor 
flocculation and hence poor sedimen- 
tation. On the other hand, a low resi- 
dual organic level will yield good 
flocculation and a clear effluent with 
efficient sedimentation. When acti- 
vated sludge is young and growing 
rapidly, flocculation is related to the 
F :M ratio. Bacteria in the log growth 
phase will not flocculate or settle but 
as the F:M ratio decreases, floccula- 
tion increases until complete floccu- 
lation occurs in the endogenous phase. 
Once activated sludge has formed, 
there is a residual of inert floc 
which acts as a flocculating agent 
even though the F:M ratio might 
rise to 4 or 5. Flocculation is related 
at these high F :M ratios to the actual 
organic concentration surrounding 
the dispersed microorganisms. A 
BOD level of 10 mg/1 will produce 
good flocculation regardless of the 
F:M ratio as long as the MLSS 
concentration exceeds 500 meg/1. 
As the BOD level rises to 25 mg/1, 
bacterial dispersion increases slightly 
above normal. A BOD of 50 mg/1 
will cause the effluent suspended 
solids to rise to 50 mg/1 regardless 
of the sedimentation tank efficiency. 
A BOD of 100 mg/1 will yield an 
effluent with between 100 and 150 
mg/1 suspended solids. 
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Total Oxidation 


Most sedimentation tanks will 
yield effluents containing between 20 
and 25 mg/l volatile suspended 
solids when operating at maximum 
efficiency. With the total oxidation 
modification of the complete mixing 
process loss of 10 to 25 mg/1 solids 
is very important in the solids con- 
trol. Operation of the complete oxi- 
dation systems in the endogenous 
phase yields a sludge growth of 
approximately 11 per cent of the 
5 day BOD removed. An effluent 
with 25 mg/1 suspended solids would 
be in equilibrium if 240 mg/1 5 day 
BOD were being removed from the 
wastes. A waste with less than 240 
mg/1 5 day BOD would lose solids 
until the F:M ratio increased to the 
point where synthesis equaled the 
solids being lost. A waste with more 
than 240 mg/1 would yield an in- 
crease in solids greater than that be- 
ing lost in the effluent. Eventually, 
such a system would fill up complete- 
ly with sludge and the effluent sus- 
pended solids would increase unless 
solids were removed from the aera- 
tion tank. 

The addition of inert suspended 
solids such as occur in domestic sew- 
age and some industrial wastes will 
have a definite effect on the solids 
balance. If 25 mg/l or more inert 
volatile organic suspended solids are 
added in the influent, these inert 
solids must either be discharged in 
the effluent or removed from the 
aeration tank at periodic intervals. 

One of the prime bases for design 
of complete mixing activated sludge 
systems operating on the total oxida- 
tion principle has been 24 hours’ aer- 
ation. The use of 24 hours’ aeration 
is not a rational design concept any- 
more than 20 hours’ aeration or 40 
hours’ aeration. Design of total oxi- 
dation units should be related to the 
strength of the wastes and not to an 
arbitrary aeration period. Total oxi- 
dation units preclude that the system 
will be operating in the endogenous 
phase which means an F:M ratio of 
0.45. For any F loading, M is auto- 
matically determined. If the wastes 
contain 250 mg/l 5 day BOD the 
MLSS would be 810 mg/1 if the 
aeration period were 24 hours; 1620 
mg/l with 12 hours’ aeration; 3240 
mg/l with 6 hours and 6480 mg/1 
with 3 hours’ aeration. It can be 
seen that the organic loading in terms 
of pounds 5 day BOD/1000 cu ft 
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complete mixing activated sludge systems 


aeration capacity/day would be 15, 
30, 60 and 120 respectively. It ap- 
pears possible to maintain a system 
in endogenous metabolism as long as 
the organic load does not exceed 40 
pounds 5 day BOD/1000 cu ft/day. 
At this loading it would be necessary 
to maintain 2160 mg/1 active MLSS 
which would require a system cap- 
able of handling apporximately 3200 
mg/1 total MLSS. The effluent from 
such a system would contain approx- 
imately 9.0 pounds volatile solids/ 
1000 cu ft aeration capacity/day. If 
the wastes were retained for 24 hours, 
the influent would have contained 
670 mg/1 5 day BOD and the ef- 
fluent would have contained 150 
mg/l volatile suspended solids. A 
12 hour retention period at 40 pounds 
loading would have had 335 mg/1 
5 day BOD and an effluent with 75 
mg/1 volatile suspended solids. A 6 
hour aeration period would have an 
influent BOD of 168 mg/l and an 
effluent with 38 mg/l volatile sus- 
pended solids. The 5 day BOD of 
the effluent from these units would 
be approximately 52, 26, 13 and 7 
mg/1 respectively. 

If the wastes had a 5 day BOD of 
168 mg/l and were treated for 24 
hours in the aeration tank instead of 
6 hours’ aeration as in the previous 
section, the organic loading would be 
10 pounds 5 day BOD/1000 cu ft 
/day. The effluent would contain 1.8 
pounds volatile suspended solids 
which would yield a concentration of 


30 mg/l and a 5 day BOD of 13 
mg/1. It is immediately obvious that 
the effluent quality for 6 hours’ aer- 
ation is only slightly higher than for 
24 hours’ aeration. A system designed 
on the basis of 24 hours’ aeration 
would in effect be overdesigned by 
18 hours. 


Intermittent Flow 


The previous analyses were made 
on the basis that the wastes were 
added continuously 24 hours a day, 
7 days a week. Many waste flows 
are not continuous and often the or- 
ganic load is not uniform. With indus- 
trial wastes it is often possible to 
discharge the wastes to a surge tank 
and to feed the waste treatment plant 
at a uniform rate on a continuous 
basis. With domestic sewage from 
small industrial buildings, motels, etc., 
it is possible to add an aerated surge 
tank ahead of the aeration unit to 
level out waste flows and waste 
strength. Economics determine the 
validity of surge tanks to reduce the 
size of the treatment plant. 

If it is not possible to have uniform 
flow, the treatment plant must be 
designed on the basis of the load ar- 
riving and not on the average daily 
load. Because of the complete mixing 
systems leveling action it is possible 
to make the design of the basis of 
the maximum hourly load. Consider 
an industrial building operating on 
a single 8 hour shift, 6 days a week. 
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The domestic sewage flow arrives at 
the treatment plant over the 8 hour 
period and is quite strong, approxi- 
mately 500 mg/1 5 day BOD. The 
average daily organic load on the 
treatment plant is only 30 pounds 
BOD/1000 cu ft/day; but the actual 
load is 90 pounds BOD/1000 cu ft/ 
day over an 8 hour period and zero 
pounds BOD over the remaining 16 
hours. The microorganisms are go- 
ing to respond to the actual organic 
loading and will grow accordingly. 
The oxygen demand and _ synthesis 
rate will be governed by the F:M 
ratio at the 90 pounds BOD loading 
and at the zero pounds BOD. 

The microorganisms will grow 
more rapidly than if the load were un- 
iform since the addition of the food 
will result in an increase in the F:M 
ratio. The system will attempt to re- 
establish equilibrium but will not be 
able to do so since the food suddenly 
stops and starvation sets in for the 
16 hours without food. The micro- 
organisms will undergo endogenous 
respiration and decrease in active 
mass for the 16 hours until the or- 
ganic load starts again. One of the 
most important facts about endog- 
enous metabolism is that cells fed 


continuously in the endogenous phase 


will produce less excess sludge than 
cells which are fed the same amount 
of food in a slug and allowed to 
starve for the same period. The net 
result is that the feed-starve cycle 
of intermittent operations results in 
more sludge for ultimate disposal than 
the continuously fed system. This is 
most important in any design. 


The effluent BOD concentration 
from the intermittent system and the 
continously fed system will be quite 
close on an average value. Anyone 
wanting to show better operations 
of the intermittently fed system can 
do so by the use of grab samples 
of the influent and effluent just 
after the wastes have started into 
the plant at the start of a_ feed 
cycle. The effluent will be at a 
minimum since the microorganisms 
have had 16 hours to utilize all of the 
available food and the influent 
strength will be a maximum. Con- 
trol authorities should always take 
their grab samples at the end of 
the feed cycle when the effluent 
quality is poorest. If the efflu- 
ent quality is satisfactory at the 
end of the feed cycle, it can be 
certain that the effluent quality was 


satisfactory during the remainder of 
the operation period, barring extreme 
fluctuations in flow beyond design 
capacity. 


Final Sedimentation 


The key to the operation of any 
biological treatment system lies in 
the efficiency of the final sedimen- 
tation tank. The effect of the final 
sedimentation tank operation on the 
total oxidation modification of com- 
plete mixing has already been dis- 
cussed with regard to effluent qual- 
ity. There are two types of sedimen- 
tation tanks in use with complete mix- 
ing systems, the vertical flow and the 
horizontal flow. The vertical flow 
sedimentation tanks either introduce 
the flow upward from the bottom of 
the tank or downward from the top. 
In both cases the velocity of the flow 
into the tank is the most important 
factor in the design of the sedimenta- 
tion tank. The upward flow tank has 
been used primarily where the aera- 
tion tank and the sedimentation tank 
are built into a single unit. The 
upward flow tank must have a suf- 
ficiently high flow rate to keep the 
contents of the sedimentation tank al- 
ways turning over but not great 
enough to carry the sludge over the 
weir. The shape of the sedimenta- 
tion tank controls the hydraulic 
patterns as does the turbulance creat- 
ed by the aeration device. Gener- 
ally speaking, the hydraulic over- 
flow rate should be approximately 
500 gal/sq ft/day. With intermittent 
flows provision must be made to re- 
turn the sludge to the aeration tank 
to prevent septicity. If the sludge in 
the sedimentation tank should be- 
come septic, denitrification could re- 
sult with nitrogen gas lifting the 
sludge to the tank surface. The 
sludge carried to the sedimentation 
tank surface becomes quite concentrat- 
ed and can create a definite nuisance 
by either going out in the effluent 
or producing obnoxious odors. 

The downward flow sedimenta- 
tion tank must have an overflow 
rate below 500 gal/sq ft/day in 
tanks with a water depth of 8 ft or 
less and below 800 gal/sq ft/day in 
deeper tanks. The reason for the 
variation in flow rates lies in the fact 
that the flow of the mixed liquor 
entering the tanks will disturb the 
sludge which is being concentrated 
and removed just below the point 
of introduction of the mixed liquor. 
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All of the downward flow sedimen- 
tation tanks use continuous return of 
sludge with either air lift or motor 
driven pumps. The rate of return 
must be great enough to handle the 
sludge as quickly as it settles. With 
total oxidation systems the MLSS 
concentrations reach 6000 mg/1 which 
requires sludge return rates of from 
100 to 200 per cent of the waste 
flow. With the high rate of sludge 
return care must be taken to use the 
hydraulic energy to help concentrate 
the sludge. 

Horizontal flow tanks do not have 
as much turbulence due to the intro- 
duction of the mixed liquor and can 
be designed with hydraulic overflow 
rates up to 800 gal/sq ft/day. With 
high flow rates density currents can 
be a problem and care should be 
exercised in design. 


High Synthesis 

Although most of the use of com- 
plete mixing has been with the total 
oxidation modification, it is well 
suited to high sludge synthesis. For 
a given food loading, synthesis can 
be stimulated merely by reducing 
the MLSS concentration. For wastes 
with low BOD concentrations it is 
possible to convert half of the or- 
ganic matter into sludge and _ still 
produce a satisfactory effluent. The 
advantages of high synthesis of 
sludge are a smaller treatment plant 
and lower air requirements; while 
the disadvantages include excess 
sludge disposal facilities and more 
complex operations. With small treat- 
ment plants the economics favor the 
total oxidation units while in large 
treatment plants the economics are in 
favor of high synthesis units. 


Inert Solids 


It has already been indicated that 
inert solids in the wastes will have 
an adverse effect on total oxidation 
systems. Generally speaking, the total 
oxidation systems take the entire 
waste flow into the aeration tank, 
eliminating primary sedimentation 
tanks and anaerobic digestion. A por- 
tion of the organic matter added to 
the aeration system in the form of 
suspended solids is inert to biological 
degradation. These inert suspended 
solids are incorporated into the acti- 
vated sludge and become part of the 
MLSS. Unless the inert solids are 
discharged from the aeration tank, 





they will build up in the MLSS 
causing much of the MLSS to be- 
come inert solids rather than active 
solids. The system will eventually 
fill up with sludge and discharge it 
in the effluent. When the excess 
solids are discharged in the effluent, 
a portion of the suspended solids dis- 
charged will be active cells. This re- 
sults in an increased F:M ratio and 
increased sludge synthesis. The net 
result in a total oxidation system is 
that instead of converting 11 per cent 
of the BOD removed into sludge, 30 
to 50 per cent of the BOD is being 
converted into sludge. The system 
breaks down as far as total oxidation 
is concerned and becomes a high 
synthesis system. The only way that 
the system can be maintained as a 
total oxidation unit is to periodically 
remove most of the MLSS and to 
start anew. An example is that if the 
aeration tank contains 10,000 mg/1 
MLSS when the system is full of 
sludge, the MLSS should be reduced 
at least 90 per cent to 1000 mg/1 to 
insure removal of most of the inert 
solids. The active mass will quickly 
build back to equilibrium and then 
the tank will slowly fill with solids. 
The rate of sludge removal will be a 
function of the inert solids concentra- 
tion. Since the sludge is predominate- 
ly inert solids, it will dewater directly 
on sand drying beds and will not 


require further treatment. 


Oxygen Utilization 


The complete mixing system ob- 
tains maximum utilization of the 
oxygen added to the aeration tank. 
With a uniform organic loading on 
the aeration tank, the oxygen demand 
in the entire system will be constant 
as a result of complete mixing. In 
the total oxidation systems the de- 
mand for oxygen is very low. Suf- 
ficient oxygen must be added to meet 
the entire demand of the ultimate 
BOD removed. The ultimate BOD 
is normally 1.5 times the 5 day BOD. 
Since a small fraction of the or- 
ganic matter is not oxidized but 
winds up in solids, the calculation of 
air on the total BOD removal will 
give 10 per cent excess air. 

The efficiency of oxygen transfer 
is very important in complete mixing 
systems since the power requirements 
and hence the cost of operations are 
largely related to this factor. In total 
oxidation systems the demand for 
oxygen seldom exceeds 40 mg/1/ 
hour. At this air rate most diffused 
aeration devices will not yield more 
than 5 per cent oxygen transfer ef- 
ficiency. It has been found that steel 
pipe with drilled holes will yield 5 
per cent efficiencies in complete mix- 
ing systems and will perform as well 
as any proprietary air diffusion de- 
vices. 

With the high synthesis systems 
the demand for oxygen increases 
quite sharply. The proprietary oxy- 
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gen diffusion equipment definitely 
show up at an advantage when the 
increased oxygen demand permits 
higher efficiencies of transfer. Up to 
oxygen demand rates of 100 mg/1/ 
hour most of the non-clog air dif- 
fusion devices will be satisfactory. 
Higher rates of oxygen demand will 
require the use of turbine aerators. 
Prefabricated Units 

There are many prefabricated com- 
plete mixing treatment plants being 
marketed by equipment manufac- 
turers. 

The prefabricated treatment plants 
give results consistent with the 
criteria cited for the design of the 
complete mixing units in the previous 
sections. Although there are not much 
data available on complete mixing 
plants in the field, some of the data 
which are available are shown in Fig 
2. It can be seen that the actual field 
results are consistent with the design 
criteria already cited. Studies are cur- 
rently being conducted on several 
complete mixing plants treating do- 
mestic sewage and industrial wastes 
to determine the operational charac- 
teristics of these plants so that the 
design criteria can be fully evaluated. 
The data which has been obtained to 
date are consistent with the concepts 
of design given in previous sections. 
Cost figures indicate a capital cost 
and operational costs 25 to 50 per 
cent below that of conventional ac- 
tivated sludge treatment. 





Industrial Water 
Conservation 


The University of Michigan has 
published a compilation of the papers 
presented at the Short Course on In- 
dustrial Water Conservation in Ann 
Arbor, June 1959. The publication is 
intended to be not only a record of 
what transpired, but is, in general, a 
handbook or guide for future studies. 

Among the topics discussed and 
explored are: Where does water 
come from and how much is there; 
The need for water conservation 
from the viewpoint of industry; ele- 
ments of water management; con- 
ducting a plant survey ; site selection ; 
and the water conservation efforts of 
various industries such as food proc- 
essing, chemical, automotive, paper, 
steel and oil. 

The 115-page book is distributed 
by the University of Michigan, 
School of Public Health, Continued 
Education Series, 109 S. Observa- 


tory St., Ann Arbor, Michigan. The 
book is priced at $3.00 a copy. 


Water and Sewage Bond 
Sales Data 


The Public Health Service has re- 
cently been compiling and developing 
water and sewage bond data as an 
adjunct to program responsibilities in 
these fields. Since these data were 
analyzed by machine punch card 
methods, it has been convenient for 
the Service to prepare certain tables 
which were felt to be useful to 
others concerned with this problem. 

Some of these tables have been 
brought together in a small document 
entitled, “Water and Sewage Bond 
Sales in the United States, July 1956- 
June 1959”. The Service expects to 
continue assembling data of this type 
on a monthly basis, and will probably 
compile it periodically for whatever 
use and interest it may find outside 
of the Service itself. 


Ultra-Modern Station for 
Chicago’s Southwest Side 

The City of Chicago will place an 
ultra-modern water pumping station 
in operation on its southwest side, 
which will serve some 250,000 users 
in the city and eleven suburbs. The 
new station, expected to be com- 
pleted by April, 1961, will have an 
initial capacity of 175,000,000 gallons 
per day, but will be boosted to 275, 
000,000 gallons per day when the de- 
mand increases. 

The plant will be 151 feet long, 
120 feet wide and will be built with- 
out deep and costly pump pits. These 
will be eliminated through the use of 
a new kind of water pump which has 
a long shaft that will reach down to 
the water level. Known as the verti- 
cal, submerged-type, turbine pump, 
it has, been successfully used by 
Kansas City and the Atomic Energy 
Commission. 
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Unique Recirculation Control System is a feature of the new... 


Reidsville, N. C. Trickling Filter Plant 


by E. J. MOGLNICKI, Piatt & Davis and 


Associates, Consulting Engineers 


EDITOR’S NOTE: Automatic control of recirculation in a new 
3.0med. trickling filter plant is based on sump level. This report 
also describes system modernization to meet stream classification 


standards. 


Reidsville, N. C. was faced with a 
major problem in 1953, when it be- 
came necessary to treat its wastes so 
that the receiving streams would meet 
proposed classification standards of 


[gem ee Te 
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the North Carolina State Stream San- 
itation Committee. The City volun- 
tarily took steps to meet its obliga- 
tions with regard to the proposed 
classifications, 


pH OF INFLUENT 
SEWAGE WITH 
ROTAX H! & LO 
ALARMS 


FIG. 1. CENTRAL Control Building Main Panel 
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Piatt & Davis and Associates were 
retained to investigate the problem 
and to make recommendations for im- 
provements which would not only 
meet State Stream Sanitation Com- 
mittee requirements for existing con- 
ditions, but would provide adequate 
sewage collection and treatment facili- 
ties for encouraging industrial expan- 
sion. 

Solution to the problem called for 
extensive construction of new, and 
repairs to existing, facilities. Reids- 
ville is located on a ridge between the 
Dan-Roanoke and Haw-Cape Fear 
River Basins and has topography such 
that use of several pumping stations 
was mandatory. The existing sew- 
age collection and treatment systems, 
consisting of three treatment plants 
and four pumping stations, had be- 
come obsolete and overloaded. Ap- 
proximately 60 percent of the total 
wastes tributary to the collection sys- 
tem flowed to a grossly overloaded 
septic tank which provided practical- 
ly no effective treatment. Lacking 
facilities to adequately treat wastes 
from the City’s largest water user 
alone, the American Tobacco Com- 
pany, City officials were hardly in a 
position to promote advantages of lo- 
cation in Reidsville to other water 
using industries. 

Engineer’s recommendations _ re- 
sulted in a $1,150,000 sewage collec- 
tion system and treatment plant im- 
provement program, which took three 
years to complete. The key to the 
program was a new 3.0 MGD High 
Rate Trickling Filter Plant, which 
was put into service in 1957, five 
years ahead of the Stream Sanitation 
Committee schedule. Other construc- 
tion included three pump stations, im- 
provements to an existing pump sta- 
tion, and necessary outfalls, inter- 





ceptors and force mains, Built-up 
areas of Reidsville are now almost 
completely sewered, and the City is in 
an excellent position, as far as water 
supply and waste treatment are con- 
cerned, to promote expansion. 

Treatment facilities provided were 
designed to meet present and ex- 
pected demands, with an eye on sim- 
plifying daily operation by the effi- 
cient use of instrumentation. Includ- 
ed are a bar screen, grit chamber, pri- 
mary sedimentation tanks, high rate 
filters, final settling tanks, chlorine 
feed equipment and contact tanks, 
sludge conditioning tanks, digesters 
and sludge drying beds. Recirculation 
to the filters is from the effluent end 
of the final sedimentation tanks. 

Instrumentation is centered in two 
Foxboro control panels: a main pan- 
el (Figure 1), located in the Central 
Control Building, containing instru- 
ments pertinent to overall plant oper- 
ation ; and a second panel (Figure 2), 
located in the Digester Control Room, 
containing instruments useful in suc- 
cessful digester operation. 

Incoming sewage, after screening, 
passes through a Parshall flume 
where the rate of flow is measured by 
a float and cable type instrument 
which transmits the rate of flow sig- 
nal pneumatically to a two-pen re- 
corder located in the lower right-hand 
side of the main instrument panel. 
The second signal to this instrument 
is similarly transmitted from a Par- 
shall flume measuring the rate of flow 
of recirculation to the filters. Integra- 
tors, feeding counters located below 
the recorder, provide running totals of 
the quantity of both plant influent and 
recirculation. 

From the influent Parshall flume, 
sewage flows through the grit cham- 
ber to three reinforced concrete pri- 
mary sedimentation tanks, each of 
which provides approximately two 
hours detention at a rate of flow of 
1 MGD. Settled sewage flows by 
gravity to a wet well, located under 
the ground floor of the Central Con- 
trol Building, from which it is 
pumped, together with recirculated 
final sedimentation tank effluent, to 
the filters. 

Generally, in plants of this type, 
the rate of flow of the recirculation 
to the wet well is controlled by a 
ratio control arrangement at a vary- 
ing rate which is some preselected 
percentage of the plant influent flow. 
Pump speed or capacity must then be 


FIG. 2. DIGESTER Control Room Panel 


regulated either automatically or man- 
ually to keep pace with the flow into 
the wet well. In such a system, means 
must be provided to vary the ratio be- 
tween plant influent and recirculation 
so that pumping to the filters can be 
maintained, even during periods of 
low plant influent flow, at rates high 
enough for satisfactory filter per- 
formance. 

At Reidsville, it was decided that 
control of recirculation based on sump 
level rather than plant influent rate 
of flow (Figure 3), would provide a 
more simple and economical arrange- 
ment. Such control was provided by 
use of a Foxboro Stabilog indicating 
level controller (instrument at upper 
left of panel). The controller, together 
with a bubble tube measuring element, 
keeps sump level at a set point by op- 
erating an 18-inch butterfly valve in 
the recirculation line from the final 
sedimentation tanks. Any lowering of 
sump level causes the control valve to 
open to the degree necessary to main- 
tain the set level. Conversely, a rise in 


IGESTER 
TEMP. RECORDER 


sump level causes the control valve to 
close to the required degree. Careful 
selection of the three low lift pumps 
enables the plant operator to choose at 
any time a combination of pumps 
which will provide, within reasonable 
limits, the recirculation ratio desired 
for the required treatment. The dual 
pen flow instrument provides a con- 
tinuous comparison and record of 
plant influent and recirculation rates, 
and the level controller provides con- 
tinuous indication of sump level and 
valve position. With this information 
and the pH records (plant influent 
pH recorder in upper right of panel 
and filter feed pH recorder in lower 
left of panel), the operator is kept 
fully informed of overall plant opera- 
tion. He can instantly detect shock 
loadings of industrial wastes of ab- 
normal pH and alter his recirculation 
ratio accordingly. As a further aid, 
the plant influent pH instrument is 
equipped with electrical contacts 
which energize a horn to warn of ex- 
cessively high or low influent pH. Un- 
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FIG. 3. SUMP Liquid Level Control System 


der normal conditions, it has been 
found desirable to change pump com- 
binations only three or four times a 
day. 

Five reinforced concrete final sedi- 
mentation tanks and chlorination fa- 
cilities follow the filters and provide 
the final phase of the treatment proc- 
ess. Sludge from both final and pri- 
mary sedimentation units flows by 
gravity to sludge conditioning tanks 
where facilities are available for aer- 
ating, mixing, and thickening. Con- 
ditioned sludge is then pumped to two 
digesters for final treatment prior to 
drying on sand beds. Dried sludge is 


given away to area residents for use 
as a soil conditioner. 
Instrumentation connected with the 
digestion process is mounted on the 
panel in the digester control room 
and includes three integrating and 
recording flow meters for measuring 
gas flow from each of the two diges- 
ters and to the sludge heater. Primary 
devices are orifices. The fourth in- 
strument on the panel records tem- 
peratures in each of the digesters. 
Additional instrumentation in- 
volved in the overall improvement 
program includes Rotax 
Controllers for operating pumps auto- 


Foxboro 


matically, from wet well levels, at 
three of the pumping stations in the 
collection system. A fourth new sta- 
tion is planned for construction in the 
near future, using similar controls. 

In the two years during which the 
plant has been in operation, there has 
been every evidence that modern in- 
strumentation has contributed sub- 
stantially to the ease of operation with 
a minimum of maintenance. Instru- 
mentation has furnished the operators 
with complete and continuous infor- 
mation on the major variables in- 
volved, and automatic controls have 
been efficient and reliable. 





Improvements Proposed for 


Ohio River Valley 


At a recent meeting in Cincinnati of 
the Ohio Valley Improvement As- 
sociation, Lt. General E. C. Itschner 
declared that it would cost at least 4 
billion dollars to develop adequate 
flood control, navigation and water 
supply systems in the Ohio River 
Valley. 

“Our present 1,650 mile Ohio Riv- 
er navigation system,” he stated, “is 
now inadequate for the efficient trans- 
portation of the unprecedented in- 
crease in waterway traffic. Increased 
activities will obviously call for a 
considerably higher rate of water re- 
sources development.” 

Observing that the construction 
of modern locks and dams has already 


been started along more than a third 
of the waterway, he asserted that “the 
flood control program must go for- 
ward at a pace equal to that of navi- 
gation.” 

To help the Federal government 
develop the river’s potential as a 
water supply and prevent damaging 
floods, General Itschner urged that 
state and local government undertake 
a three-fold action. First, they should 
act so that dual highways, airports 
and utility lines, and other public fa- 
cilities, are not built in areas planned 
to be future reservoirs. 

Another responsibility that local 
governments should meet is to forbid 
building in areas periodically flooded. 
This would eliminate the necessity for 
expensive flood walls and other flood 
control edifices. 
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Finally, he urged that municipali- 
ties combine their local water supplies 
with those of the Corps of Engineers 
so that flood control and water sup- 


plies could be obtained at reduced 
costs. 


Engineering Lecture Program 


The Engineers Joint Council has 
submitted a request to the National 
Science Foundation for junds to initi- 
ate a visiting engineers lecture pro- 
gram. Their intention is to invite out- 
standing engineers from abroad who 
would present lectures at various edu- 
cational centers for students, faculties 
and engineers in the area. 

The specific programs would be 
developed and sponsored by various 
engineering societies, with the over- 
all coordination by the EJC. 





Equipment removes 700 mg/L dissolved solids by electrolytic . . 


Porous Membrane Demineralization 


RESUME: The treatment of sea or brackish waters to obtain 
fresh water may be more economical in many areas than trans- 
porting water by tank car or pipeline. Water consumption and 


the amount of solids removal required are the major factors in 


determining the economy of treatment. 


The continuous porous membrane electric dimineralizing proc- 


ess offers distinct advantages to municipalities with brackish water 


problems. Nickel alloys employed in equipment manufacture re- 


duces corrosion problems associated with handling saline waters 
thus reducing equipment operating costs. These improvements 


plus others serve to reduce the cost of treated water for the con- 


sumer. 


® NATURAL sources of fresh water 
are rapidly becoming insufficient to 
meet the demands of expanding pop- 
ulations and increasing industrializa- 
tion. Engineers and scientists all over 
the world are searching for econom- 
ical methods of turning sea or brack- 
ish water into fresh potable water. 
Among them is the manufacturing 
firm of Ionics, Inc., a Cambridge, 
Massachusetts firm, that has devel- 
oped a porous membrane electric 
method of desalting brackish water to 
a useful level at a low operating cost. 
This method may offer distinct advan- 


tages for municipalities where there is 
a choice between a local mineralized 
supply and a more remote fresh water 
supply. 

Electric membrane demineralizers 
are capable of removing a major por- 
tion of the dissolved cations (sodium, 
calcium and magnesium) and anions 
(chlorides, bicarbonates and sulfates ) 
which contribute to hardness and al- 
kalinity in natural waters. These un- 
desirable characteristics must be re- 
moved in order to provide potable 
water for household and industrial 
use. 


Example Installation 


Cheap water by the demineralizers 
may enable communities to grow un- 
der conditions which would otherwise 
limit them. The electric membrane 
process provides an advantage in that 
it leaves dissolved air and some solids 
in the water, thereby giving a fresh 
taste rather than the flat taste usually 
associated with distilled water. 

A membrane demineralizing plant 
has just commenced supplying 28,000 
gpd of drinking and cooking water for 
the 6,000 citizens of Coalinga, Cali- 
fornia. A 2.5-month test of a demon- 
stration demineralizer unit in the 
Spring of 1958 showed that the meth- 
od could produce potable water at a 
cost of about $1.14 per 1,000 gal. It is 
estimated by the town’s director of 
public works that a full-scale plant 
could demineralize its brackish well 
water from an average 2,000 mg/L 
to a maximum of 300 mg/L at a cost 
of $1.00 per 1,000 gal. This is only 
one-seventh the cost it now has to 
pay for water hauled 45 miles by rail- 
road. : 

Coalinga has two water systems. 
The untreated water is used for irri- 
gation and billed at a flat rate, while 
the drinking water is metered..and 
piped separately to consumer. The de- 
mineralized water -produced during 
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FIG. 1. STANDARD STACK ASSEMBLY, A and C—membranes which pass 
negative and positive ions, respectively, P and W—compartments produc- 
ing treated water and waste, respectively. 


the test is said to have tasted very 
similar to the water which the city 
has been bringing in by rail. 


Industrial Applications 


Boiler feedwater for high pressure 
central station steam plants is usually 
provided either by evaporation or by 
ion exchange demineralizers regener- 
ated with strong chemicals such as 
caustic and sulfuric acid. The latter 
process is increasing greatly in use in 
new plants since it does not use steam, 
furnishes the highest purity water, 
and can be operated when the steam 
plant is not operating. However, many 
conventional ion exchange demineral- 
izers become expensive both in first 
cost and operating cost when total 
dissolved solids in the feedwater are 
much over 300 mg/L. The new elec- 
tric membrane method appears to be 
economical for handling waters of 
500 mg/L solids or more as a pre- 
treatment for conventional ion ex- 
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FIG. 2. CATHODE SHEET is vital 
nickel alloy part. Complete stack also 
contains 300 special plastic mem- 
branes. This 1200 sae. unit oc- 
cupies 3 sq ft of floor area. 


change dimineralizers. The first such 
installation is now in operation in the 
Texas Electric Service Company’s 
Permian Basin plant at Monahans, 
Texas, where an Ionics demineralizer 
is reducing water of 600 mg/L to 
approximately 300 mg/L. This is fol- 
lowed by an ion exchange dimineral- 
izer for the removal of the rest of the 
solids. 


Operating Principles 

The principle of electric membrane 
demineralization is quite different 
from distillation which removes water 
from brine. It utilizes the movement 
of salt by an electric current through 
special membranes. The salt moves 
out of one stream which is being de- 
salted, and into a second stream which 
becomes a brine and is discarded. 

Most common minerals, when dis- 
solved in water, exist as tons which 
are submicroscopic charged particles 
free to move through the water under 
an applied voltage. When two metal 
plates are put into a container of salt 
water, and connected to a source of 
direct current, the current will pass 
through the water, carried by the 
movement of positively charged ions 
(cations) toward the negative plate 
(cathode) and by the movement of 
negatively charged ions (anions) to- 
ward the positive plate (anode). 

With the help of specially devel- 
oped plastic sheets or membranes, 
this movement under an applied volt- 
age can be utilized to desalt the water. 
One type of membrane permits posi- 
tive ions to pass but bars negative 
ions. The other type allows negative 
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ions to pass but bars the positive ions. 
When a number of these membranes 
are placed in the container as separa- 
tors, arranged alternately, and a di- 
rect current voltage applied, alternate 
compartments are demineralized. 

When suitable gaskets and mani- 
folds are added to the membranes, 
water to be treated can be piped into 
half of the compartments while de- 
mineralized water is piped out of 
alternate compartments as a continu- 
ous stream. 

The equipment has a stacked ar- 
rangement of gaskets and membranes 
with an electrode at each end. In- 
ternal manifolds lead water to and 
from the compartments, and to the 
end plates for external connections 
to pumps. 


Efficiencies 

Typical stacks, such as shown in 
the accompanying pictures, each have 
a capacity for 40 to 50 per cent de- 
mineralization of 20 gpm of water to 
the diluting cells. 

In C-type units, higher demineral- 
izations are obtained by passing the 
effluent to additional stacks, and in 
B-type units by recirculating it 
through the same stack until the de- 
sired purity is obtained. 

The plants illustrated operate on a 
continuous basis with little attention. 
Chief operating costs are for electric 
power and for replacement of ion- 
exchange membranes. 

The power consumption of the C- 
type electric membrane plants, for 
waters up to 10,000 mg/1, is approxi- 
mately 7 kwhr per 1,000 gal per 1,000 
mg/l removed. This includes current 
for pumping as well as for the recti- 
fiers for ion transfer. See Table 1 
for electrical consumption data on B- 
type units. 

The standard unit operates on 3- 
phase AC power and is furnished 
with a rectifier or other converter to 
supply the direct current. 


FIG. 3. TRAILER-MOUNTED Ionics 
plant with self contained diesel gen- 
erator. 





Membrane replacement costs range 
from 1,200 to 1,500 dollars per stack 
per year for small plants, with sub- 
stantially lower unit costs for large 
plants. 


Materials in Construction 


Hastelloy* alloy C high-strength, 
corrosion-resistant nickel-base alloy 
is used for the cathode sheet in all 
electric membrane demineralizer 
stacks. This metal alloy was selected, 
it can better withstand the corrosive 
action of acids and salts contained in 
brackish and sea water. 

In addition to the Hastelloy alloy 
C cathode sheets, other nickel alloys 
are used in Ionics equipment when- 
ever particularly corrosive waters 
are encountered. At installations such 
as the “Texas Tower” off-shore 
radar platform, where drinking wa- 
ter is made directly from the salt wa- 
ter, and in the portable unit used in 
arid areas of the Southwest, the batch 
tanks are made entirely of corrosion- 
resisting Monel** nickel-copper alloy. 

All tubing in these installations, ex- 
cept the parts near the stack which 
must be made of an insulating mate- 
rial, is fabricated of 70-30 cupro- 
nickel. 


Existing Installations 


During the past several years, the 
Ionics equipment has been installed 
or tested for many different applica- 
tions in all parts of the world. About 
30 plants are now in operation in 
small municipalities, ice plants, mili- 
tary posts, bottled water plants, iso- 
lated oil and running exploration 
camps, hospitals, utilities and soft 
drink bottling plants. 

Prior to this year, these demin- 
eralizers received their widest use in 
the North African and Middle East- 
ern area where ten installations are 
now in operation and six more are 
scheduled for start-up this year. 

The largest of these has been in 
operation since August, 1957 at the 
Bahrain Petroleum Company plant 
on Bahrain Island in the Persian 
Gulf. A perpetual drought exists in 
the area, which is one of the hottest 
and driest regions on earth. The plant 
has a capacity of 86,400 gpd supply- 
ing all the fresh water requirements 
for a community of 5,000 population. 
Connected load is 50 kw. The equip- 


*Registered Trademark of the Union Carbide 
Corporation 


**Registered Trademark of The International 
Nickel Company, Inc. 
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FIG. 4. MODEL 300B membrane demineralizer, smallest made, capable of 
producing 500 gpd from sea water or 7,000 gpd from brackish water con- 


taining 3,000 mg/L dissolved solids. 
Particulars: ship wt. 3,000 Ib; ship cubege crated 200 
ment has 15 basic membrane stack 
units connected in three parallel banks 
of five series units. Forty per cent of 
salt entering each unit is removed. 
Dissolved solids are reduced from 
3,100 to 450 mg/L as water passes 
through each five unit series. Elec- 
tric power consumption is 15 kwhr 
per 1,000 gal. 

The first commercial installation 
in the United States has been in op- 
eration at the Havre, Montana, Air 
Force Station for over two years, 
furnishing drinking and cooking wa- 
ter for a 200-man radar station. 

The equipment shown in the photo- 
graph at the beginning of this article 
is installed at Texas Electric Service 





Table | 


Production Rates and Energy 
Consumption for Model 300-B 


Approximate 
Salini Production rate Energy Consumption 
(mg/L (gal/day) (kwhr/ 1,000 gal) 
900 28,000 3 
1,500 14,000 7 
2,000 10,000 10 
3,000 7,000 15 
4,000 5,500 20 
5,000 4,500 25 
6,000 4,000 30 
8,000 3,000 40 
10,000 2,500 50 
15,000 1,800 80 
20,000 1,400 100 
35,000 900 


Feedwater es ate ape 





u ft, ht. 6 ft, floor space I! x 4.5 ft. 


Company’s Permian Basin steam- 
electric plant at Monahans, Texas. It 
reduces dissolved solids in 1,000 
mg/L water to 300 mg/L for boiler 
feed. This equipment was first in- 
stalled at the company’s Wichita Falls 
plant in September, 1954, where it 
operated at an experimental rate of 
57,600 gpd (intake). 

Recently, another unit has been in- 
stalled to furnish water for a restau- 
rant on the New York State Thruway 
between Syracuse and Rochester. 

Another unit under construction 
will supply the entire 40,000 gpd wa- 
ter supply for a 200-man radar sta- 
tion operated by the Air Force at 
Gettysburg, South Dakota. 

The described method of demin- 
eralization shows promise wherever 
there is a problem of demineralizing 
waters containing from 1,000 to 
10,000 mg/L total dissolved solids. It 
has especial application where there 
is a choice between a local mineralized 
supply and a more remote fresh wa- 
ter supply. It is frequently more eco- 
nomical to install such equipment than 
to haul water by truck or barge, or 
to build pipelines more than a mile 
or two in length. 

Comparative economics depend on 
the chemical analysis of the water to 
be treated, the distance to the nearest 
fresh water source, local conditions 
of climate and topography, power 
rates and chemical costs. 
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Pipe Grid Analysis is simplified by the use of a 


Nomograph for Equivalent Lengths 
of Pipe 


@ IN THE analysis of water main 
network, the most commonly used 
method for determining the flow dis- 
tribution is the Hardy Cross method 
which is based on the Hazen-Wil- 
liams formula : 


Tees Ol 
where V = velocity of flow in fps, R = 
hydraulic radius in f, S = slope of pipe, C 
= coefficient of friction. 
This formula may also be written as fol- 
lows: 
aa L 


SENN. A 


: (1) 
iaweC"D> 

where L = actual length of pipe in ft, h = 

friction head in ft = S*L, D = diameter 

of pipe in ft = 4R, Q = flow in gpm 


Equivalent Length 


To simplify equation [1], one may intro- 
duce an equivalent length which is defined 
by 


100 67 
EL = L (——)'* (—— 
C D 
Substituting equation [2] into equation [1], 
the friction head becomes 


) 86 (2) 


EL x Q'® 


a 
119 * 10 


(1) EL=1030 ft 


by ANNABEL TONG, Structural Engineer 
Donald E. Stearns P.E. 
Civil and Sanitary Engineers 
Cazenovia, N.Y. 


EL represents the equivalent length 
of pipe in an ideal water network 
where the C value throughout the 
entire system is 100 and the diameter 
of every pipeline is 8 in. The im- 
portant aspect of the equivalent length 
is that it expresses the combined ef- 
fect of length L, diameter D and the 
C value of the pipe. Any combina- 
tion of L, D and C which produces 
a given equivalent length, will have 
the same hydraulic effect on the net- 
work in question as any other com- 
bination of L, D and C values which 
produces the same value of equivalent 
length. 


Network Analysis 
To analyze a water 
tem by Hardy Cross 


network sys- 
method, one 


(2) EL=6150 ft 





(8 in-1450 #t-120) 


(7) EL=120 f+ 
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FIG. |. ILLUSTRATIVE pipe grid with possible values for D, L. and C. 
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assumes a trial value of the flow Q 
in each line then uses the equivalent 
length instead of the actual length of 
the pipelines to calculate the head 
loss h of each line with equation [3] 
rather than [1]. Corrections are then 
applied to the assumed Q and the 
process is repeated until the hydrau- 
lic pressure in every loop of the sys- 
tem is balanced. In comparing equa- 
tion [3] with equation [1] it is seen 
than a large portion of the tedious 
computations is eliminated especially 
since a procedure of cut and trial is 
employed in this case. 

The nomograph shown in Fig 2 
will solve equation [2] for pipeline 
lengths ranging from 50 ft to 10,000 
ft. The scale for equivalent length or 
true length L on this chart can be 
read to an accuracy within 5 percent 
except for the higher values near the 
end of the scale. For practical pur- 
poses this degree of accuracy is suf- 
ficient to be in line with the accuracy 
required for general water network 
analysis. Fig 1 illustrates a water 
network consisting of four loops and 
twelve pipe lines, having values of 
diameter D, length L and _ friction 
coefficient C as indicated in the se- 
quence D-L-C alongside each line. 
From the nomograph the equivalent 
length of line (1) is determined by 
running a straight line A across L = 
1450 ft and D = 8 in. which inter- 
sects the pivot axis at 0. Another 
line B is then drawn from 0 to C = 
120 intersecting the equivalent length 
scale at 1030 ft. The equivalent 
lengths for other lines shown in Fig 
1 are determined by the same pro- 
cedure. In case line A intersects the 
pivot axis beyond the limit of the 
chart, the actual length of this line 
may be divided into several sections 
so that the problem can be worked 
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FIG. 2. NOMOGRAPH for Equivalent lengths of pipe. 


out in the central region of the chart. 
For example, line (6) in Fig 1 has 
L = 900 ft and D = 4 in. Using Fig 
2, one finds the equivalent length for 
4 in.-300 ft-120 is 6200 ft. The equiv- 


Pivot Axis 


D = Diameter - Inches 





alent length for the full length of line : aes 
(6) is therefore 6200x3 = 18,600 ft. Water Distribution System Based On The 
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A different septic sewage problem is being attacked by using . . . 


Ozone for Sewage Odor Control 


by W.C. TIMS, Lecturer School of Engineering, University 
of Miami, Coral Gables, Fla. 


EDITOR’S NOTE: Conditions in many parts of Florida are 


ideal for the development of septic sewage and concurent pro- 
duction of hydrogen sulfide. This problem has been with the 


sewage treatment profession in Florida for many years and al- 


though many control methods have been tried none have proven 


too successful. Research at the University of Miami has devel- 


oped an economical method for the production of small quantities 


of ozone. The use of this oxidizing agent has been quite effective 


in the control of the odor and corrosion problem resulting from 


the generation of hydrogen sulfide. The details for the testing 


program are presented in this article. 


@ HIGH CONCENTRATION of organic 
and inorganic sulfur compounds in 
some of the ground water in Florida 
coupled with a high temperature in- 
duced year round incubation period, 
flat sewer grades and long detention 
periods result in the break down of 
these compounds. The resulting hy- 
drogen sulfide is the cause of serious 
corrosion and deterioration problems 
at treatment plants and pumping sta- 
tions as well as odor problems of con- 
siderable magnatude. 


Development and Testing 


A somewhat new approach to the 
control of this problem was developed 


FIG | THE OXICONVERTER UNIT 


at the John Mantell Sanitary Engi- 
neering Laboratory of The Uni- 
versity of Miami. This laboratory 
which is located at the Coral Gables 
Sewage Treatment plant has carried 
out the reasearch and development 
on a small inexpensive unit to pro- 
duce between twenty and 150 grams 
of ozone 03 per hour. These units 
have been field tested for over two 
years at sewage lifts stations, in 
trickling filters, sludge pits and other 
sources of odors in and around sew- 
age treatment plants. Good success 
has been reported under adverse con- 
ditions. It has been found that by 
careful installation of the unit the 


- 


dissolved oxygen can be replaced in 
raw sewage sufficiently to maintain 
a fresh sewage over a considerably 
longer detention time than could be 
expected without the use of ozone. 
This is probably due to the combina- 
tion of batericidal action and the dis- 
solving of oxygen in the sewage. 

Another effect has been the pre- 
vention of rust formation within 
building by keeping walls, machinery 
and iron work dry and free of con- 
densation without harmful effects 
from oxidation within switch gear 
or wiring. This situation results from 
the dehumidifying effect of operating 
the units in a closed building. This 
secondary benefit is sufficiently at- 
tractive that in several cases it is 
actually the primary benefit desired. 

When installed in the air duct 
under trickling filters these units 
have been successful in controlling 
odors and in preventing or reducing 
filter flies. 

Studies are under way utilizing 
these units to produce ozone for 
decolorization and _ sterilization of 
water. 


An ozone generator of this type 
is produced under the name Oxicon- 
verter by Kellum Brothers Engineer- 
ing, Ft. Lauderdale, Fla. 


FIG 2 THE UNIT at the grit chamber at the North 
Miami, Fla. sewage treatment plant. 
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The fundamentals of an item critical to plant operation 


Electrical switchgear 
in Sewage Treatment plants 


by R. N. WILSON, 


Fe t= Engineer Switchgear, 
Allis Chalmers Mfg. Co., 
Milwaukee, Wis. 


EDITOR’S NOTE: Although the specific details of this equip- 
ment are more in the domain of the electrical engineer an ap- 


preciation of the capabilities of switchgear is important to those 


in the field of sewage treatment. The continuous operation of 
most sewage treatment plants is dependent not only on a contin- 
ual supply of power from the primary source but also on the 
successful operation of the transformers, switchgear and distribu- 
tion system of the plant. In addition, how much basic flexibility 
and dependability in the design of this part of the plant is re- 
quired to meet the minimum standards set by the regulatory 
agency and how great an expenditure can be justified economically 
to improve this aspect of the equipment should be decided by 
the plant design and operating personnel. This article presents 
some basic information on switchgear with the thought in mind 
that it might lead to more fruitful discussion between the electric 


specialist and his sewage treatment counterpart. 


DISTRIBUTION BUS 2.4 ~ 13.8 KV 


@ THE GROWING TREND toward 
increased use of the load-cen- 
ter principle in the electrical distribu- 
tion systems of sewage treatment 
plants should prompt an examination 
of the-four most common basic load- 
center circuit arrangements, their 
economy, and reliability factors. 

While the application of switch- 
gear to sewage plant power distribu- 
tion systems involves many factors 
which cannot be adequately covered 
in a single article, a general survey 
of modern practices in such systems 
should be helpful to the plant en- 
gineer. 


DISTRIBUTION BUS 2.4- 13.8KV 
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FIG. 2. THE ommenee selective system 
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FIG. |. A MODERN RADIAL distribution system 
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FIG. 3. SECONDARY NETWORK SCHEME 


Simple Radial System 


The most common arrangement is 
the simple radial system (Fig 1) 
which has only one primary feeder 
and one transformer through which a 
given secondary bus is supplies. With 
adequate equipment properly in- 
stalled, this system is safe, economi- 
cal, easy to operate and flexible. 

While the primary cable and non- 
inflammable liquid-filled transformer 
in the simple radial system have a 
high degree of reliability, approxi- 
mately one failure per mile per 
hundred years for the former and 
one failure for every 2500 trans- 
former years, its chief disadvantage 
is the complete de-energization of 
the load area for maintenance. 


To avoid de-energizing the load 
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area during scheduled shutdowns and 
to obtain greater flexibility, the 
simple radial system can be modified 
with a normal open tie breaker be- 
tween pairs of double-ended substa- 
tions to form a secondary selective 
arrangement (Fig 2). 


Secondary Selective System 


During normal operation, each sub- 
station of this type system services 
its own load area independently as 
in a straight radial system. In case 
of an outrage of one primary feeder 
or transformer, the transformer sec- 
ondary breaker of the de-energized 
substation is opened and the tie 
breaker is closed allowing the en- 
ergized transformer to feed both 
load areas. 

Since the secondary selective sys- 
tem operates normally as a simple 
radial, it is as safe, easy to operate 
and uncomplicated as the radial. 
However, it may be from 5 to 75 
percent costlier, depending upon the 
reserve transformer capacity re- 
quired. 

The straight radial and secondary 
selective systems are used in most 
sewage treatment plant load-center 
distribution systems. 


Secondary Network 


The third basic load-center system 
circuit arrangement is the secondary 
network (Fig 3) which is used in a 
relatively small number of installa- 
tions due to its higher cost. However, 
it does have certain advantages which 
could justify the larger investment. 
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This system differs from all others 
in that all substation transformers 
are operated in parallel and, in the 
event of a primary feeder or trans- 
former fault, automatically switches 
off the faulty circuit. This system 
has the main advantage of allowing 
large load shifts between substations 
without appreciably increasing the 
load on any one transformer. 


Primary Selective System 


The primary selective system, Fig 
4, the fourth basic arrangement, 
differs from the other three in that 
two primary feeders are brought to 
each substation. This system provides 
service to the load-center substations 
in event of a primary cable failure. 
Its use may be desirable where load 
centers are widely dispersed and pri- 
mary cables are located in areas 
where they are subject to damage. 


Substations 


Basic component of the load- 
center system with secondary volt- 
ages 600 and below is the load 
center unit substation. A load center 
substation consists of incoming line, 
transformer and secondary distribu- 
tion feeder sections. 


The incoming line section may be 
metal-clad drawout switchgear, a 
fused or unfused magnetizing cur- 
rent or load break switch, an oil cut- 
out or a junction box. The trans- 
former may be oil-filled, non-inflam- 
mable liquid-filled, ventilated dry 
type or sealed dry type. The second- 
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FIG. 5. BASIC BUS ARRANGEMENT 





ary distribution section is normally 
metal-enclosed drawout switchgear 
with a large air circuit breakers. 


Selection of load-center switch- 
gear must be coordinated with the 
primary feeder system and the sec- 
ondary feeder circuits to insure use 
of breakers with adequate interrupt- 
ing and continuous current ratings. 
After the correct beakers are chosen, 
the number of feeder breakers are 
selected on the basis of load rquire- 
ments. 

Transformer secondary or main 
breakers are often used for feeder 
back-up protection, for quick de-en- 
ergization of all feeders in case of 
emergency, and for future expansion 
to transform a radial to a secondary 
selective system. In some cases, large 
air circuit breakers are used for 
motor starting if the starting duty is 
not repetitive. 

Regardless of the load-center cir- 
cuit arrangement, metal-clad drawout 
switchgear provides the vital link be- 
tween the power source and the load- 
centers. In every primary circuit ar- 
rangement it provides short-circuit 
and overload protection to the pri- 
mary feeder cables and the load- 
center transformers. 

The basic bus arrangement con- 
sists of one source breaker and two 
or more feeder breakers Fig 5. Any 
other arrangement is used mainly to 
improve service reliability to all or 
part of the load during scheduled out- 
ages or in the event of source or 
equipment failure. 
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FIG. 7. RADIAL DISTRIBUTION 
tem from source to load side of feeder 
in load center substation 
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FIG. 6. TWO SOURCE SECTIONAL BUS 


A common variation of the basic 
primary bus arrangement is the two 
source sectionalized-bus Fig 6. Here 
the bus tie is operated normally open 
and each source breaker supplies one 
half of the bus. If one source fails 
or is shut down for maintenance, the 
source breaker is opened, the tie 
breaker closed allowing the other 
source to supply all of the bus. This 
arrangement is similar to the second- 
ary selective system and is simple, 
safe and easy to operate. 


Short Circuit Protection 


An example of how to determine 
the magnitude of short-circuits is to 


be found in the single line diagram 
of a radial distribution system from 
the source to the load side of a feeder 
in the load-center unit sub-station 
Fig 7. 

In this instance, the power com- 
pany calculated the available short- 
circuit at the point of entrance to the 
plant as 100,000 kva. This figure was 
arrived at by calculating the fault 
currents available from all of the 
power company’s rotating machines, 
generators and synchronous conden- 
sers, and reducing this current in 
proportion to the amount of impe- 
dance between the generators and the 
plant. 
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Ratings for Metal Clad Equipment with oilless power circuit breakers 
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Table 2 
Ratings for 480 volt bus 





Max 
Short 
Circuit 
KVA 
Available 
Primary 
System 


Recommendated 
AC Breaker 
Type LA 
(See Toble | for 
trip coil ratings) 





F C 





50,000 
100,000 
150,000 
250,000 
500,000 

Unlimited 


50,000 
100,000 
150,000 
250,000 
500,000 

Unlimited 


50,000 
100,000 
150,000 
250,000 
500,000 

Unlimited 


50,000 
100,000 
150,000 
250,000 
500,000 

Unlimited 


50,000 
100,000 
150.000 
250,000 
500,000 

Unlimited 


50,000 
100,000 
150,000 
750,000 
500,000 

Unlimited 
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With the interrupting capacity of 
breakers, A, B and C determined, 
the proper breaker rating, 4160 volts 
with a 150,000 kva, interrupting 
capacity is selected from Table 1. 
This breaker will give some reserve 
capacity in the event the utility’s 
available short-circuit should in- 
crease with the addition of a new 
generator or if large synchronous 
motors are added to the plant’s dis- 
tribution system. 


To determine available short-cir- 
cuit on the 480-volt bus, neglect the 
impedance of the primary cable. By 
omitting the cable impedance, the 
available short-circuit at the primary 
of the 1000-kva transformer is 100, 
000 kva. 


According to Table 2, the short- 
circuit on the 480-volt bus is 22,400 
amperes if no motors are connected 
to the bus. Motors contribute short- 
circuit current for a brief period. If 
it is assumed that there is a 1000-kva 
motor load connected to the 480-volt 
bus, the actual short-circuit current 
available is 28,400 amperes. There- 
fore, the secondary breakers should 
have a minimum short circuit capaci- 
ty of 28,400 amperes at 480 volts. 


It is never wise to select the rating 
of a circuit breaker without knowing 
all the facts concerning future ex- 
pansion of the sewage plant and 
future plans of the utility. Often in- 
dustrial plant distribution systems 
have grown to a point where the cir- 
cuit protective devices become inade- 
quate and unsafe. 





Taste and Odor in 
Public Water Supplies 


will be investigated during a twelve- 
month research program conducted 
by the Franklin Institute, Philadel- 
phia, Pa., under the sponsorship of 
the Manufacturing Chemists’ Associ- 
ation. 

The program is part of a project by 
the MCA’s Water Pollution Abate- 
ment Committee to discover and com- 
pile useful information which may be 
used by the public, industry and gov- 
ernmental regulatory agencies in the 
control of water pollution. Robert A. 
Baker, senior staff engineer at the 
Franklin Institute, will direct the pro- 


gram. 

An Association spokesman stated, 
that it is hoped the program will 
contribute toward the “ultimate de- 
velopment of an acceptable yardstick 
for the measurement of taste and odor 
pollution of public water.” 

Another research program on water 
pollution abatement, sponsored by the 
MCA, has been in operation for the 
past five years at the Academy of 
Natural Sciences of Philadelphia. 
Studies in this program have shown 
how a river recovers from the effects 
of pollution with the progressive re- 
turn of bacteria, algae, fish, inverte- 
brates, and other forms of life natural 
to a healthy stream. 
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Possible Ground Water 
Contamination 


Ground water northwest of the 
Rocky Mountain Arsenal, near Den- 
ver may be becoming contaminated by 
plant wastes from nerve gas produc- 
tion, according to the Army Chemical 
Corps. A recent report says “it ap- 
pears a reasonable working hypothesis 
that a third phyto toxicant has been 
introduced into the ground water 
from GB (nerve gas) plant wastes 
beginning in 1953.” 

Discovered previously were 2, 4-D 
and certain chlorates. GB nerve gas 
production at Rocky Mountain Ar- 
senal is now on a standby basis. 





The problem of flooding of an industrial park at Hartford, Conn. was solved by 


Two Storm Water Pumping Stations 


by ROBERT DYMENT, 


Magazine and Newspaper Writer, 


Dunkirk, N.Y. 


RESUME: The elevation of the North and South Meadow sections 
of Hartford, Conn. is below the level of the Connecticut River at 
most river stages. Since the entire city is separated by a system of 
dykes from the river all of the storm water collects in this area 
from which it must be pumped over the dykes to the river. As the 
existing pumping station did not have capacity to cope with the 
larger storms plans to convert the Meadow into an industrial park 
required the construction of new pumping stations. These new 
stations are equipped with ten diesel driven pumps with a ca- 
pacity of 375,000 gpm which is in excess of the runoff from a 
ten year storm. These stations are the largest of their type in the 


east and are designed to operate if necessary without outside 


power and with a minimum of manpower. 


@ iT wWAsN’T so much the river as 
the land that was causing trouble 
in North and South Meadows, 
the lowest sections of land around 
Hartford, Connecticut. 

Five miles of dikes restrained the 
Connecticut River. They offered pro- 
tection against a river depth up to 45 
feet. But this didn’t keep the Mead- 
ows dry. Excess water falling within 


FIG. |. AN EXTERIOR VIEW of one of the two pump- 


ing stations at Hartford, Conn. 


the Hartford area drained into these 
two areas. And the existing pumping 
stations which had a total capacity of 
only 108,000 gallons per minute 
couldn’t handle all the water. Capaci- 
ty to move a minimum of 216,000 
gpm. was needed. 

The situation was serious not only 
because it involved lives and proper- 
ty, but because Hartford wanted to 


Engines and gear 
pumping stations. 


develop North and South Meadows 
as Industrial Park Zones in order to 
bring new industry into the area. 

Flooding today is a serious prob- 
lem with many cities and communi- 
ties throughout the nation and no 
city knows better than the New Eng- 
land City of Hartford, Conn. It suf- 
fered untold losses in the 1955 hurri- 
canes which ripped through their city 
and surrounding areas. 


More Capacity Needed 


The city administration determined 
to see that such a disaster doesn’t 
happen again, at least as far as 
flooding is concerned took steps to 
protect the area by installing an en- 
tirely new storm water pumping 
system, which included the installa- 
tion of diesel engines in one of the 
largest installations of its type in the 
eastern United States. 

By installing 10 Caterpillar D397 
diesels to drive the existing pumps 
at higher speeds, Hartford was able 
to boost pumping capacity to 375,000 
gpm, which gives them a comfortable 
safety factor. The diesels were in- 
stalled in the modern South Station 


C3 


FIG. 2. GENERAL VIEW of some of the V-I2 Diesel 


heads located in the North and South 
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FIG. 3. THE DIESEL POWERED GENERATOR, 
center, powers the air compressors for starting the diesel 
prime movers at the city of Hartford's south pumping 
station. This electric set also furnished power to oper- 


shown 


ate the flood control gates in event of a public power 


failure. 


and North Station at Hartford. 

As mentioned, five miles of dikes 
protect the City from the Connecticut 
River during flood stage. Two storm 
water pumping stations lift the water 
from back of the dike into the river. 
The dike gives protection to a river 
height of 45 ft. South Meadows 
Pumping Station, because of the low- 
ness of the land, has to start pumping 
when the river reaches elevation 8 ft. 
The storage pond elevation is kept 
down to about elevation 5 ft. North 
and South Meadows are the lower 
sections of the Hartford area. Storm 
water runoff and drainage within the 
Hartford area runs to this sections 
and must he pumped out. 

North and South Meadows are two 
miles apart. Previous to the installa- 
tion of the ten diesels, the pumps 
were operated by electricity and gaso- 
line engines. 

The reasons for the change was 
twofold: More capacity was needed 
at higher river levels after experienc- 
ing the 1955 hurricane, the gas en- 
gines were becoming obsolete and 
parts were hard to obtain. The City 
changed to diesels, upped the horse- 
power on the engines to drive the 
impellers of existing pumps faster in 
order to obtain more capacity at 
higher river heads. 


Another important reason for the 


change was the development of 
North and South Meadows. These 
two areas were made industrial Park 
Zones designed to attract industries 
to Hartford. As a result of the im- 
provement to the pumping stations, 
they now get rid of water much 
faster and stay ahead of water com- 
ing in. If this pumping arrangement 
had existed in 1955, the flooding 
would not have occurred. 

The pumping capacity is based on 
the intensity of a 10-year rainfall as 
determined from a curve developed 
from a 35 year record. 


South Pumping Station 
Four 38,000 gpm and two 37,000 


gpm pumps give this station a 
capacity of 226,000 gpm at the re- 
quired 30 ft head. These pumps as 
well as those at the North Pumping 
station are driven by Caterpillar 
D397 diesels with Rotts type blowers 
through Philadelphia Gear Works re- 
duction gears. The station is equipped 
with a Cat D318 generating set. This 
unit is to provide emergency power 
for the starting air compressors and 
for operating the flood gates. At the 
south station eight gates are already 
installed and two more are to be 
added. Operation of the station dur- 
ing the period that it will be needed 
most will probably call for the use 
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FIG. 4. TWO ELECTRIC POWERED air compressors and 
storage tanks supply compressed air for starting motors 
on the V-I2 diesel engines at the city of Hartford's 
pumping station. 


of this emergency equipment. A 
20,000 gal fuel storage system is also 
provided at this installation. 


North Pumping Station 


This unit contains four pumps 
with a combined capacity of 151,000 
gpm which is provided by three 
38,000 gpm pumps and one 37,000 
gpm capacity unit. Facilities for the 
storage of 10,000 gals of fuel is pro- 
vided and a gasoline driven standby 
generator will provide emergency 
power. 

Each engine in both pumping sta- 
tions is equipped with heat exchange 
fresh water cooling regulated to con- 
serve city water. Twin disc clutchs 
were installed. In the event of high 
cooling water temperature, low oil 
pressure or overspeed an audio visual 
alarm system provides a warning be- 
fore the safety system automatically 
takes the engine out of service. Start- 
ing air is supplied by dual compres- 
sors with a 32 cu ft receiver. The ex- 
haust noise level is controlled by 
silences. Three pumps are DeLaval 
36 in. 35,000 gpm pumps and seven 
are x 36 in. Morris Machine units of 
the same output. 

Metcalf and Eddy were consulting 
engineers on the project which will 
protect Hartford from storm water 
problems for many years. 





THE R. D. WOOD HYDRANT 


The R. D. Wood Hydrant is simple in design, yet offers 


= 
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all the features needed for the utmost reliability. 
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Your community would have to look a long time 


before it would find another hydrant so serviceable 


and rugged. For full neighborhood protection at mini- 


mum outlay, look first at R. D. Wood Hydrants. 


BRONZE PARTS 


Every point of friction is protected by at least one bronze 


surface. This assures against rust and interference with oper- 





ation. The stuffing box, gland and operating nut are all 


bronze—corrosion-proof! 


AND THESE FEATURES, TOO: 





Valve opens against water pressure, remains closed 
in case of accident. Head revolves 360°. Optional 
break-point flange and breakable stem coupling 
permit quick repair without excavating. Optional 
extension piece can be inserted without shutting 
off water. Available with bell, mechanical joint or 
flange pipe connections; conventional or “O” ring 
packings. 


Conform to latest AWWA specifications 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Modernized Hydrants, Mathews Flange Barrel Hydrants, 
R. D. Wood Gate Valves, and “‘Sand-Spun” Pipe (centrifugally cast in sand molds) 
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Weinman 


Non-Clog Pump 


Horizontal sewage ejectors designed 
for long service under heaviest loads 


You can depend on Weinman Type U-B pumps. 
They won’t clog .. . easily handle liquids carry- 
ing large solids, stringy or fibrous trash and 


material suspended in sludge form. 


Compact and simple in design, yet sturdily 
built for dependable service, Weinman sewage 
ejectors out-perform other horizontal units. 
Type U-B non-clog pumps are equipped for 
either belt drive or motor drive. Enclosed non- 
clog type impeller is designed to produce steep 
head-capacity curve. Cast iron regularly fur- 
nished, bronze or stainless steel impellers 
available also. 


For full information about Weinman sewage 
ejectors or other centrifugal pumps, see your 
Weinman pump specialist. He is listed in the 
Yellow Pages. Or, write us direct for Bulletin 
No. 1500 describing Type U-B horizontal non- 
clog pumps. 


Centrifugal Specialists 


MFG. 


™ WEINMAN PUMP . 
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Feb. 14-18—New York, N. Y. (Hotel Statler) 
AMERICAN INSTITUTE OF MINING, METALLURGICAL & 
PETROLEUM ENGINEERS. 


Feb. 21-24—Atlanta, Ga. (Biltmore Hotel) 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 


Mar. 14-18—Dallas, Texas (Memorial Auditorium) 
Annual Convention NATIONAL ASSOCIATION OF Cor- 
ROSION ENGINEERS. 


Mar. 16-18—Chicago, Ill. (Pick-Congress Hotel) 
Itttnots Section, A.W.W.A. Secy: D. W. Johnson, 
Research Engr. Cast Iron Pipe Research Assn., 3440 
Prudential Plaza, Chicago 1. 


Mar. 16-18—Baton Rouge, La. (La. State University) 
Short Course for Superintendents and Operators of 
Water and Sewerage Systems. Fred H. Fenn, Dean, 
College of Engineering. 


Mar. 17—Boston, Mass. (Statler Hotel) 
New Encianp Section, A.W.W.A. Secy: R. M. 
Soule Assoc. Sanit. Engr. State Dept. of Public 
Health, 511 State House, Boston. 


Mar. 20-23— Savannah, Ga. (DeSoto Hotel) 
SouTHEASTERN Section, A.W.W.A. Secy: N. M. 
de Jarnette, Engr. Water Quality Div., State Dept. of 
Public Health, 309 State Office Bldg., Atlanta. 


Mar. 23-24—Huntington, W. Va. (Hotel Pritchard) 
West VIRGINIA SEWAGE AND INDUSTRIAL WASTES 
Assn., Secy-Treas: Glen O. Fortney, St. Dept. of 
Health, Charleston 5, W. Va. 


Mar. 24-25—Huntington, W. Va. (Hotel Pritchard) 
West Vircinta Section A.W.W.A. Secy: H. 
Hetzer, Engr., Union Carbide Chem. Co., Box 8361 
South Charleston. 


Mar. 29—Atlantic City, N. J. (Hotel Traymore) JoInt 
GasEous-LIguip INDUSTRIAL Wastes ConFer. East- 
ern Air Pollution Control Assn. Secy: A. T. Leahey, 
P. O. Box 32, W. Trenton, N. J. 





Mar. 30, April 1—Atlantic City, N. J. (Hotel Tray- 
more) New Jersey Sewace & INpusTRIAL WASTES 
Assn. Secy: A. T. Leahey, P. O. Box 32, W. Trenton, 
N. J. 


Apr. 3-8— New York City, N. Y. (Coliseum) 
67H NucLear ConGRess sponsored by EJC and 
other engineering and scientific societies including 
A.W.W.A. 


Apr. 5-7—Binghamton, N. Y. (Sheraton-Binghamton 
Hotel) New York Section, A.W.W.A., Secy: Kim- 
ball Blanchard, N. Y. Branch Sales Off., Neptune Me- 
ter Co., 2222 Jackson Ave., Long Island City. 


Apr. 5-14—Cleveland, O. (Hotel Netherland-Hilton) 
NATIONAL MeEetiInc—Amer. Cuem. Society Div. 
or Water & San. CHEMISTRY Symposium on Indust. 
Wastes in conjunctn. with 137th Meeting., Prof. C. 


Fred Gurnham Head of Dept. of Chem. Engrg., Michi- 
gan State Univ., E. Lansing. 


Apr. 7-8—Raleigh, N. C. (State College Campus) 
Orn ANNUAL MUNICIPAL & INDUsT. WasTE CoNFER. 


Write: The Div. of College Extn., P. O. Box 5125 
State College Sta., Raleigh, N. C. 


Apr. 20-22—New York, N. Y. (Manhattan College) 
Tuirp BroLtocicaL Waste TREATMENT CONFER. 
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Or The Best Connection You'll Ever Make 


iy OS Re EEL 





sy APCO 


Efficient Economical and Fool Proof 





Write: W. Wesley Eckenfelder, Assoc. Prof. Man- 
hattan College, New York 71. 


Apr. 20-22—Lincoln, Neb. (Cornhusker Hotel) 
NeprasKa Section, A.W.W.A., Secy: J. J. Rossbach 


Jr., Civ. Engr. Metropolitan Utilities Dist. 3906 N. 
48th St., Omaha. 


Apr. 20-22—Emporia, Kan. (Broadview Hotel) 
Kansas Section, A.W.W.A., Secy: H. W. Badley, 
Repr., Neptune Meter Co. 119 W. Cloud, Salina. 


Apr. 22—Monterey Cal. (Mark Thomas Inn) 
CALIFORNIA Section, A.W.W.A., Secy: R. E. Dodson, 
Jr., Supt. of Water Dept. of Utilities, Balboa Pk., 
San Diego. 

Apr. 22-24—Emporia, Kan. (Broadview Hotel) 
Kansas SEWAGE AND INDUSTRIAL Wastes, AsSN. 
Secy-Treas: James F. Aiken, 1900 E. 9th St. Wichita 


Apr. 24-27—Buffalo, N. Y. (Statler Hotel) CANADIAN 


Section A.W.W.A., Secy: A. E. Berry, 72, Grenville 
St., Toronto, Ont. 


Apr. 27-30—Berkeley, Calif. (Claremont Hotel Calif. 
SEWAGE AND INDUSTRIAL Wastes AssN. Write A. D. 
Leipzig, Secy.-Treas., c/o Hyperion Sewage Treat- 
ment Plant, 1200 Vista Del Mar, Venice, Calif. 


Apr. 28-30—Tucson, Arizona (Pioneer Hotel) Artzona 
Section, A.W.W.A., Secy: A. D. Cox Jr. Secy. & 
Comptroller, Arizona Water Co., Box 5347, Phoenix 

Apr. 28-30—Billings, Mont. (Northern Hotel) 
Montana Section, A.W.W.A., Secy: A. W. Clark- 
son, Asst. Dir., Div. of Envirn. Sanit. State Board of 
Health, Helena. 

Apr. 28-30—Billings Mont. (Northern Hotel) 


Montana Sewace & Inpust. Wastes Assn. Secy- 
Treas: A. W. Clarkson, Div. of Envirn. Sanit., State 


__ Brd. of Health, Helena 
Mav 4-6—Portland, Ore. (Benson Hotel) 


PaciFic NortHwest Section, A.W.W.A., Secy: 
F. D. Jones, W. 2108 Maxwell Ave., Spokane 11, 
Wash. 





The ALTITE JOINT. has been subjected to a 
series of rigid tests much more severe than are 
encountered under the most extreme installa- 
tion and service conditions in the field. Even 
under extreme conditions, this joint is so 


simple to install—you could hardly go wrong 
if you tried. 








Order ALTITE For Your Next Job 


ALABAMA PIPE COMPANY 


General Offices — ANNISTON, ALABAMA 


Vv 
anvawi aa 4adNS NOWE % Lswo ood 


122 South Michigan Ave., Chicago 3, Ill. 
350 Fifth Ave., New York 1, N. Y. 

905 1006 Grand Ave., Kansas City, Mo. 
18505 W. Eight Mile Rd., Detroit 41, Mich. 
5335 Southern Ave., South Gate, Calif, 


SALES 
OFFICES 
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000. When completed, the facilities 
will pour impounded water through 
four powerhouses during its course 
to the valley floor. To build the dam, 
the placement 700,000 cubic yards of 
fill was nedeed. 


Joint Patented by Clow 


James B. Clow & Sons, Inc., Chi- 
cago, Ill., has been granted Patent 


No. 2,898,131 on the Clow Bell-Tite 
Cast Iron Pipe Joint, by the U. S. 
Patent Office. 

The Bell-Tite Joint is a single 
rubber gasket, slip-on type joint 
that makes pipe laying faster and 
more economical than the Mechanical 
Joint or Bell and Spigot Joint. 

Mr. John Madden, Clow Pres- 
ident, states that approximately 
70% of all Clow cast iron pipe pro- 











Ordinary old-fashioned meter couplings are 
frequently like shackles on your water meters. 
They often make meter changing so difficult 
and troublesome that periodic testing is omitted 
and proper meter maintenance neglected. 


Be’ sure 








to set your meters the modern way. 


See that Ford Yokes are keeping every meter 
available for fast, fast, FAST changing and 
testing. Savings in time and increases in rev- 
enues can be really substantial. 


Angle Yokes 


Straight Line Yokes 


FOR BE 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 


There are models for every con- 


You can change a metet 


in @ ‘Ford Yoke 
EASILY 


dition. Send for free catalog. 


TTER WATER SERVICES 
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duction is Bell-Tite Joint pipe. 
Clow licensees also making Bell- 
Tite Joint pipe are the Lynchburg 
Foundry Company, Lynchburg, Vir- 
ginia, the Lone Star Steel Company, 
Dallas, Texas, and the Anthes- 
Imperial Company, Ltd, of Canada. 


Eimco Makes Two 
Top Appointments 


Eimco Corporation, Salt Lake 
City, Utah, has announced two, ma- 
jor managerial appointments : Wayne 
L. Dowdey, formerly manager of 
Eimco’s Southern District, is now 
General Sales Manager for the corpo- 
ration; and Paul O. Richter, an 
Eimco vice-president, has been named 
General Manager of the Filter Divi- 
sion. 


Mr. Dowdey, in his new post as 
general sales manager, will be re- 
sponsible for all domestic sales of the 
corporation’s various divisions. He 
joined Eimco in 1945 as a sales en- 
gineer and advanced to the position 
of manager of the Southern and 
Pittsburgh districts, prior to his 
present appointment. A member of 
the A.I.M.E. since 1945, he is pres- 
ently Chairman of the Mineral Bene- 
fication Division of that organization. 

Mr. Richter has been connected 
with Eimco for twenty-four years. 
He is a graduate of Northwestern 
University and, in addition to his 
former duties, will now be active in 
engineering and production manage- 
ment for the Filter Division. Mr. 
Richter will base his activities at the 
corporation’s head offices in Salt 
Lake City. 


Robinson Clay Initiates 
Expansion Program 

Robinson Clay Product Co., Ak- 
ron, Ohio, has initiated a $2,000,000 
expansion program designed to in- 
crease production capacity at its Fac- 
tory 10 at Mogadore, Ohio, and its 
Factory 8 at Pottstown, Pa. 

One of the features of these plans 
is a 540-foot by 200-foot addition to 
the Mogadore plant. This structure, 
which will be constructed by fabri- 
cating aluminum siding over steel 
girders, will provide the company 
with more than 100,000 additional- 
square feet of manufacturing space at 
their Factory 10. 

The plans for the Mogadore plant 


CONTINUED ON PAGE 104A 





0 No corrosion, 
negligible maintenance 
and continued high 
carrying capacity 
with Transite Pipe.99® 


“First cost and economical operation make 
Johns-Manville’s Transite Pipe a practical long- 
term investment,” say Messrs. Johnson and An- 
derson, consulting engineers, pictured at right. 
“Despite this economy its performance is supe- 
rior in many ways. There’s no corrosion, negli- 
gible maintenance and continued high carrying 
capacity ... helping through the years to save in 
the operation of the system. These many econ- 
omies make it easier for communities to build 
and expand their water systems.” 


Transite’s maintained carrying capacity keeps 
pumping costs low. Its strength, durability and 
corrosion-resistance cut maintenance— provide 
years of trouble-free service. Further savings 
are effected by the sure coupling method that as- 
sures a tight seal at every joint. Add to this 
Transite’s natural interior smoothness and you 
see why it helps reduce community water system 
costs. Let us send you “Facts and Data for En- 
gineers” book. Write Johns-Manville, Box 14 
( WS-2), New York 16, N. Y. 


JOHNS-MANVILLE 


—F. A. Anderson and C. L. Johnson, 
Johnson & Anderson, Inc., Pontiac, Mich. 


JOHNS -MANVILLE 


ui 
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switch to 


Anthrafilt 


Trade Mark Reg. U.S. Pat. off. 
THE MODERN ALL-PURPOSE 


FILTERING MEDIUM 





ANTHRAFILT 


offers important advantages 
over sand and quarts 


DOUBLES length of filter runs. 

REQUIRES only half as much wash water. 

KEEPS filters In service over longer periods. 

imensAsEs filter output with better quality ef- 
uent. 


GIVES better suppert te synthetic resins. 

PROVIDES better removal of fibrous materials, 

bacteria, micro-organie matter, taste, order, ete. 

IDEAL fer industrial acid and elkaline solutions. 

EFFECTIVE filtration from entire bed. 

LESS coating. caking or bailing with mud, lime, 

Iron or manganses. 

Write for further information, test 

samples and quotations to: 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696—822 E. Sth St., Erie, Pa. 


Representing 
ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Bidg., 
Witkes-Barre, Pa. 

















AND ONE THING 
WELL — 


FOR OVER 
60 YEARS! 


ROBERTS 
FILTER 


MANUFACTURING CO, 
e 
DEPENDABLE MODERN 


WATER 
PURIFICATION 
EQUIPMENT 


CALL OR WRITE 


‘News of 
‘Supplies 
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also include the addition of two auger 
presses, dryers, a pre-heater and a 
tunnel kiln. The new tunnel kiln will 
be the largest in the industry and 
will be able to accommodate a kiln car 


| 10% feet by 10% feet. Clay pipe 5 


feet long may be fired in the kiln. 
The construction of six, new 40- 


| foot periodic kilns highlights the ex- 


| Wheel Company, 


pansion of the Pottstown plant. Com- 
pletion of the kilns, and other plant 
changes, will increase production 
by one-third. The overall 
entails the improvements 
and expansion of processing, drying 
and firing facilities. 


capacity 
program 


Griffin Pipe Appoints 
Colton 

Griffin Pipe Division, Griffin 
Chicago, Ill., has 


| announced the appointment of Wil- 


| liam R. 


DOING ONE THING |; 


| Griffin Pipe Division, he was associ- | 
ated with the Warren Foundry and | 


Colton as District Manager, 
. Paul sales. Mr. Colton will serve 
Minnesota, Northern Wisconsin and 
Upper Michigan. 

Before joining the newly created 


Pipe Division in Boston, Mass. 


F & P Offers Calibration 


Service on West Coast 





Fischer & Porter Co., 
Pa., 


Hatboro, 
has announced that their Los 


Angeles branch now offers complete | 


calibration facilities for all major 


types of flow measuring devices. Any | 
(variable-area, | 
variable head, turbine, obstruction- | 
positive displacement) can be | 
calibrated. Tests simulating custom- | 
er’s operating conditions are ac- | 


type of flowmeter 


less, 


curate to % of 1 percent. 


The Liquid Calibration Unit can | 
rapidly calibrate within a flow range | 
from 0.3 to 110 gallons per minute 


with viscosities from 1.1 to 36 centi- 
stokes. The Gas Calibration Unit, 
just recently installed, handled flow 
rates from 100 scc/min to 5 scfm 
with pressures from atmospheric to 


| 240 psia. 


Water & SEWAGE WORKS, FEBRUARY, 1960 


90°% cut in operating and 
maintenance cost means 


CASH 
in the 


BANK 
for you! 


New, 
transistorized 


M-SCOPE 
PIPE 
FINDER 


Rugged, transistorized construction prac- 
tically eliminates maintenance costs .. . 
extends battery life to a year or more. 
Pinpoint accuracy, greatest depth pene- 
tration make the M-Scope first choice 
in the field! 


New, Heavy Duty 
LEAK DETECTOR $29 
Send for FREE 1960 Catalog 


ISHER 


Research Laboratory, Inc. 
Dept. WS-2, Palo Alto, California. 














ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 

















P. O. Box 2V Richmoad 5, Va. 





e For further information on products or services please use reader service card. 


New Bulletins 


AVAILABLE FREE 





Submersible Pumps 
213 

Tait Manufacturing Co., Dayton, 
Ohio, has published a condensed cat- 
alog explaining the features of its 6” 
Dolphin submersible pump line. The 
booklet presents information covering 
three series: high head, mid-range, 
and high capacity. 

As pointed out in the catalog, the 
pumps are suitable for many mu- 
nicipal and institutional applications. 
They are designed for wells 0 to 800 
feet in depth and can deliver from 30 
to 140 gpm. Available sizes are 5, 
7%, 10 and 15 hp; all motors are 
100% designed, manufactured and 
warranted by Tait. 


Automatic Batch Formulator 
214 

Richardson Scale Company, Clif- 
ton, N. J., is offering a new, product 
data sheet that describes its Formula 
Capsule designed to eliminate manual 
errors in blending, proportioning and 
batching operations. This miniature 
control makes the correct propor- 
tioning of blending materials an auto- 
matic operation, and also enables the 
formula to be duplicated, batch after 
batch, automatically. 

The new, data sheet explains the 
operating procedure by which the 
pocketsize unit programs the weigh- 
ing of ingredients. Quantities from 
1 to 24 solid and/or liquid ingredi- 
ents may be programmed. 

Additional information included in 
the data sheet are the steps to be fol- 
lowed in setting up a formula, and 
how the control is used with the com- 
pany’s Select-O-Weigh system. 


Plastic Pipe and Fittings 
215 

Kraloy Plastic Pipe Co., Inc., Los 
Angeles, Calif., has just published 
a new, 36-page handbook which con- 
tains pertinent and detailed informa- 
tion on the use of Kraloy PVC plastic 
pipe, fittings and valves. 

Designed especially for engineers, 
the booklet includes specification, 
construction and installation data. A 
comprehensive corrosion resistance 
chart, covering seven types of plastic 
pipe used for carrying 162 chemicals, 
is one of the features of the book. 

Other charts show the maximum 


operating pressures for PVC pipe at 
various temperatures, the friction 
loss characteristics of water flow 
through PVC pipe, and the flow of 
natural gas indicating pressure drop 
in pounds per square inch per 1000 
feet of PVC pipe. 


Valves and Lubricating 
Devices 

216 
Cincinnati, 


Lunkenheimer Co., 


Ohio, has recently released a newly 


the bigger your pumping problems 
. . . the better your reasons for 
giving them to 


WHEELER-ECONOMY 


You know how big problems can be, in 
selecting pumps for water works reservoir 
service. The Pumps you see here are spec- 
ially designed and built to solve such prob- 
lems. They’re 36” Axial Flow Wheeler- 
Economy Pumps, each of which delivers 
28,000 gpm. And they’ve been in continuous 
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revised edition of its comprehensive 
500-page valve catalog, “’60”, which 
features a special 24-page Valve 
Selector section and more than 100 
pages of valuable engineering data. 
In addition, the complete line of 
steel, iron, bronze, and PVC valves 
is presented, as well as the specifica- 
tions of lubricating devices, boiler 
mountings, cocks and other products. 
The main new items covered by the 
new catalog are the complete specifi- 
cations of the LQ600 Bronze Globe 
valves, the Luncor PVC valves, and 
the Forged Steel Gate valves. 
CONTINUED ON PAGE 106A 





service for many years with only routine 
maintenance and modest operating costs. 

If you’re puzzled over which pumps to 
use for water works, municipal or industrial 
power plant service, drainage, irrigation or 
flood control, see C. H. Wheeler. Your rep- 
resentative can help you even if you need 
capacities exceeding 220,000 gpm and heads 
of 75 feet. He’ll give you expert advice on 
pump design and construction, and station 
arrangement suggestions you'll find helpful. 


Economy Pump Division 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenve + Philadelphia 32, Pa. 


Whenever you see the name C. H. Wheeler on a product, you know it’s a quality product 


Centrifugal, Axial and Mixed Flow Pumps + Steam Condensers » Steam jet Vacuum Equipment » Marine Auxihiary Machinery + Nuclear Products 
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PQ SOLUBLE SILICATES 


‘Trademarks Reg. U.S. Pat. Off. 


FQ Plants: Anderson, ind.; Baltimore, td.; Buffele, W.Y.; Chester, Pa.; Jeffersonville, ind.; Kansas City, Ken.; Rabway, N.J.; St. Louis, Me.; Utica, i. 


GUNITE 


“Gunite” is the modern process 


(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 

e Reservoirs 

e Dams 

e Filter Plants 

e Sewage Disposal Plants 
e Tanks 

e Stadiums 

e Bridges 

e Sea Walls 


| 


e For further information on products or services please use reader service card. 


WITH 


N-Sol COAGULANT AID 


eV TURBIDITY 


HIGH, HIGH CAPACITY 


Big, heavy floc formed with N-Sol (activated 

silica) enmeshes suspended solids. Floc settles 

rapidly removing more impurities. Results . . . 

e Decreased turbidity at maximum rate of 
capacity; e.g., figures cut by % to ”%. 

e Increased filter capacity; longer runs, e.g., 
from 16 to 32 hours. 

Can N-Sol help your problem? Samples and 

directions for jar test on request. 

fapoed in your plant with N sodium silicate 

and a reacting chemical. No charge for license 

under our N-Sol Process Patents. 


PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bldg., Philadelphia 6, Pa. 











Associates: Philadelphia Quartz Co. of Calif. Berkeley & Los 
Angeles, Calif.; Tacoma, Wash.; National Silicates Limited, 
Toronto & Valleyfield, Canada 


times as fast 


y) the cost 


: 
Pe) 


ayites” <A 
Wate FOR MORE INFORMATION, 
INCLUDING 48 PAGE “GUNITE” BOOKLET. 


-stiiaeewe “PRESSUIES  s0 


OTHER OFFICES IN 


CHICAGO, ILL. 


30 W. Washington Street 


FLORENCE, ALA. 1555 Helton Street 


NEWARK 5, WN. J. 
193 Emmet Street 
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New 


Bulletins 
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The illustrated and thumb-indexed 
Valve Selector Guide, which groups 
valves according to pressure classifi- 
cations, is designed to enable the 
reader to find specifications, refer- 
ence data, and code requirements for 
any Lunkenheimer valve in a few 
seconds. 


Valves for 
Filtration Plants 
217 

Golden-Anderson Valve Specialty 
Co., Pittsburgh, Pa., has recently is- 
sued an 8-page bulletin describing 
their line of filter drain valves, back- 
wash valves, and rewash valves, spe- 
cifically designed for filtration plant 
service. 

The bulletin is fully illustrated 
showing in detail the main features 
of the valves and how they might be 
arranged in a typical installation. 
Other features include dimensional 
tables, a layout diagram, and job 
specifications information. 

Also included in the bulletin is ad- 
vice on how to reduce installation 
costs, particularly by using space 
saving techniques. 


Hydrologic Instruments 
218 

Leupold and Stevens Instruments, 
Inc., Portland, Ore., have published 
a complete “short form” catalog of 
their hydrologic instruments and ac- 
cessories. Prepared as a guide for 
engineers and others interested in 
hydrologic instruments, the new cat- 
alog lists the available instruments, 
and presents photographs of each 
piece of hydrologic equipment manu- 
factured by the firm, and a brief 
summary of the equipment’s use. 

Among the items described in the 
catalog are, Stevens liquid flow re- 
corders and indicators, liquid level 
recorders, telemetering systems, servo 
controls for recorders and trans- 
mitters, precipator records and 
gauges, and various accessory equip- 
ment. 

This equipment is used for measur- 
ing liquid levels, and for collecting 
data for flood control and irrigation 
projects, water systems, and sewer- 
age disposal systems. 





e For further information on products or services please use reader service card. 


Integrated Electric Control 
219 

Minneapolis-Honeywell Regulator 
Co., Philadelphia, Pa., recently made 
available literature describing their 
new, Electrik Tel-O-Set system 
which is an integrated system for 
electric process control. The lit- 
erature is comprised of individual 
bulletins that explain and illustrate 
the operations of the various com- 
ponents making up the Tel-O-Set 
system. 

The bulletins cover the two trans- 
ducers, the two transmitters, the re- 
corders and indicators, the control 
stations, and the power supply. The 
system features two-wire, D.C. trans- 
mission and requires no line power 
at the field-mounted transmitters 
and transducers. 


“Canned” Pumps 
220 


Chempump Division, Fostoria 
Corporation, Huntington Valley, Pa., 
is offering a new, 4-page bulletin 
which presents, with description, 
photographs and charts, their line 
of seal-less pumps designed for leak- 
proof pumping. 

The design and operation of the 
pumps are explained in the bulletin, 
and data for the proper selection of 
a unit for specific needs are included. 
These pumps do not use either stuf- 
fing box packing or mechanical seals. 
Instead, the pump and motor are in- 
corporated into a single, leak-proof 
unit, and is further designed to re- 
quire no lubrication. 


Pneumatic Metering Pump 
221 


Associated Control Equipment, 
Inc., Coraopolis, Pa., has published 
a 4-page bulletin that describes the 
operating principles of its Servo- 
Gauge metering pump and its con- 
troller. 

Also included in this bulletin are 
discussions of five, typical applica- 
tions which are explained in terms of 
suggestions for similar uses. The de- 
sign data listed include maximum 
capacity, operating characteristics, 
stroking rate, materials of construc- 
tion and actuating power require- 
ments. 

Diagrams accompany the discus- 
s ons of the unit and its applications. 


Rigs for Water Wells 
222 

Ingersoll-Rand Co., Phillipsburg, 
N. J., has issued a new, 12-page bul- 
letin describing its Drillmaster, mo- 
bile, well-drilling rig which was de- 
signed to utilize the company’s 
Downhole drill. 

On-the-job photographs, job costs 
charts, and detailed specification data 
provide a clear presentation of the 
unit and its operation. Another fea- 
ture of the bulletin is a description 
of the Downhole drill and a cut-away 
showing its main components. 

Dimensional data of the Drill- 
master are included in the bulletin, 
and an illustrated list of the unit’s 
accessories is also provided. 


Water Softening Manual 
223 

Cochrane Corp., Philadelphia, Pa., 
has announced publication of a book- 
let that describes the sodium zeolite 
process of water softening and pro- 
vides information for the selecting 
and sizing of processing equipment. 

Among the topics discussed are: 
the suitability of automatic or man- 
ual controls; calculating softening 
capacity; and the more frequently 
used zeolite materials, both siliceous 
and non-siliceous. 

Illustrations and cut-away draw- 
ings are included that show typical 
treatment systems. The use of a new 
hydromatic, single control valve to 
operate zeolite softening units is also 
explained. Use of this new equip- 
ment makes possible semi or fully 
automatic operation. 


High Capacity 
Flow Indicator 
224 

Brooks Rotameter Co., Lansdale, 
Pa., has made available a Design 
Specification Sheet which provides 
the essential details of its new, high 
capacity flow meter featuring an in- 
tegral by-pass design. 

Among the items presented are, 
materials of construction, capacities, 
scale and rating. 


Indicating Equipment 
225 
Leeds and Northrup Company, 
Philadelphia, Pa., is offering a 2- 
page data sheet which describes its 
Speedomax H indicators, recorders 
and controllers for pH and redox. 


107A 
Bearing Blocks and Takeups 
226 


Link-Belt Company, Chicago, IIl., 
has published a 16-page book which 
contains detailed information on the 
company’s complete line of babbitted, 
bronze and plain bore bearing blocks 
and takeups. 


Continuous Belt Drum Filter 
227 


Eimco Corporation, Salt Lake 
City, Utah, has released a new, 12- 
page bulletin intended to show how 
five-way savings can be made in the 
continuous vacuum filtration of dif- 
ficult slurries with the use of their 
Eimcobelt continuous belt drum fil- 
ter. 


Small Sewage Treatment 
Plant Discussed 
228 

Dorr-Oliver, Inc., Stamford, Conn., 
announces the availability of a new, 
8-page bulletin entitled, “Small Plant 
Sewage Treatment”. This bulletin 
describes the design, operation and 
advantages of four different equip- 
ment units each of which provides 
both clarification and sludge diges- 
tion in a single tank, and which are 
particularly applicable to small scale 
operations. 


Heavy Duty Sludge Pumps 
229 


Mechanical Equipment Division, 
Komline-Sanderson Engineering 
Corp., Peapack, N. J., has recently 
published a 6-page brochure which 
describes their dual valve, plunger, 
heavy duty sludge pumps. 


Valve Line Described 
230 


Circle Seal Products Co., Inc., 
Pasadena, Calif., has made available 
a 4-page booklet which describes 
their line of valves, including check 
valves, relief valves, shutoff valves, 
plug valves and custom valves. 


Pneumatic Level Transmitters 
231 

Bailey Meter Company, Cleveland, 
Ohio, is offering its new, 4-page bul- 
letin describing their pneumatic, 
force-balance transmitters designed 
for the measurement of level over 
range spans of 1 inch water to 2000 
inches of water, at maximum service 
pressures of 50, 1500 and 5000 psig. 
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DARLEY 
MAGNETIC 
DIPPING 
NEEDLE 
$17.50 





with 3 section 
telescoping handle 
$22.25 





Write Today for 
100-Page Catalog 


W S. DARLEY & CO., 








POSITION WANTED 


Young man with New York State 
Grade II A (also qualified for I B), 
Water Treatment & Purification 
License, who desires a position with 
city, town or community which would 
— rural or country living possi- 

e. 

Instructed in all types of water 
treatment which includes experience 
in Rapid Filtration, Cogulation & 
Chlorination. 

Graduated from High School with 
1 year of college. Presently operat- 
ing foreman in plant supplying over 
100,000 population. 


Reply to Box 7200, Water & Sew- 
age Works, 185 N. Wabash Ave., 
Chicago 1, Illinois. 








FOR SALE 
EIMCO FILTER COMPLETE 


Practically 
Brand New 


Geilich Tanning Co. 


Taunton, Mass. 








FOR SALE 
Used Sewage Plant Equipment 


1—4” Chicago Pump Company sludge pump, 
2—6” Chicago Pump Company vertical shaft 
pumps, 2—6x6 Pottstown blowers, 1— 
8x54%_ Pottstown blower, 2—10” Chicago 
Pump Company comminutors, 1—Horsburgh 
& Scott worm gear speed reducer, ratio 
800:1, 1—manual clutch system used to drive 
2 sets sludge collectors, 2 Worthington V- 
belt sheaves, 8-C, 24” & 11” p.d., 1—Airmaze 
air suction filter, 1—AAF 16” dia. x 6” 
type air filter, 2—8”x10” F-M ir- 
rigation pumps w/30 hp motors used slightly 
for water diversion during construction. All 
very reasonable. Contact Markwell and 
Hartz, Contractors, Box 6225, Memphis 11, 
Tennessee. 











REPRESENTATIVES WANTED— 
Sales representatives wanted in Chi- 
cago, Detroit and Metropolitan New 
York and New Jersey, to exploit 
PAYNE DEAN operators as shown 
on page 11A. 











Electronic Computing 
System 


| 
| 


| 


232 | 


Royal McBee Corporation, Data 
Processing Division, Port Chester, 
ae 
specifications of its new RPC-4000 
electronic computing system in a re- 
cently released catalog sheet. 

The literature provides details of 
the unit which is a fully transistor- 
ized, electronic, stored program, gen- 


eral purpose computing system, de- | 


signed for both engineering and busi- 
ness data processing. The basic sys- 
tem consists of the computer and a 


punched paper tape, typewriter in- | 


put-output unit all of which are de- 
scribed and illustrated in the release. 


Oscillator is Pneumatically 
Actuated 
233 
Associated Control Equipment, 
Coraopolis, Pa., has announced the 


| availability of a new bulletin that 


describes their Servo-Gauge oscillator. 
This product is a pneumatically ac- 
tuated timer adjustable from 0.3 to 
60 complete cycles a minute. 


| 


| 
| 
| 


The bulletin explains the principle | 


| of operation, includes design data, 
| and describes typical applications of 


the unit. A diagram and cutaway 


drawing illustrate the operation and | 


construction features. 


New Demineralizer Bulletin 
234 
Cochrane Corporation, Philadel- 
phia, Pa., has available a 4-page bul- 


_ letin covering its line of standardized | 
| “Uni-Pac”, packaged mixed bed de- | 


has published the complete | 
| 


mineralizers, designed especially for | 
process water applications. The size | 


13,200 gallons per hour. 


| of this new “M” Series ranges to | 


The publication contains useful in- | 


| formation on the use of the demineral- | 


izing process which eliminates vari- | 


| ables in water, and on their effects 

on product quality control. Further 
| information is presented through dia- 
| grams, and specification tables. 
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UNUSUAL SALES OPPORTUNITY 
WITH 


CENTRILINE CORPORATION 


Medium sized, fast growing, East- 
ern company in Water, Sewage and 
Industrial specialty construction in 
pipeline field needs an experienced 
and mature sales representative in 
the Chicago area to contact munici- 
palities, consulting engineers and 
private industry in six or seven 
states. Area is already producing. 
Right man to become District Man- 
ager. Background should include en- 
gineering, sales and construction. 
Acquaintance with Water Utility 
personnel valuable. Good base sal- 
ary and commission plus expenses 
for man who can take over terri- 
tory. Reply with resume of past 
record to Vice President, Sales, Cen- 
triline Corporation, 140 Cedar 
Street, New York 6, N. Y. 











WANTED—Utility District Engi- 
neer. South Tahoe Public Utility Dis- 
trict, Bijou, California, is accepting 
applications for position of District 
Engineer. Applicant must have de- 
gree in Civil Engineering from a 
registered college and must be a 
registered civil engineer in the 
state of California or eligible for 
licensing. Applicant must have ex- 
perience in sewerage systems and 
sewage treatment. Duties will in- 
clude supervision of the maintenance, 
operation, and construction of water 
and sewerage systems, including a 
new 2.5 MGD activated sludge sew- 
age treatment plant. Excellent op- 
portunity in a rapidly expanding 
area. Submit complete resume of ex- 
perience, etc., to South Tahoe Public 
Utility District, Bijou, California. 











WANTED WATER SUPERINTENDENT 
Applications being accepted until February 
15 for water superintendent to manage com- 
plete water works system. Includes 3 
MGPD lime-soda ash treatment plant. Sal- 
ary $6000. per annum. Age range 30-50. 
Send applications to I. L. Samuelson, City 
Engineer, Storm Lake, Iowa. 











WATER UTILITY MANAGER— 
Exceptional opportunity for man 
with experience in water utility op- 
eration. College degree and admin- 
istrative ability essential. Will be 
responsible for all operations in his 
district, reporting to Vice President. 
Location—Chicago area. Send com- 
plete resume of experience to Box 
7400, Water & Sewage Works, 185 
N. Wabash Ave., Chicago, IIl. 
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ALBRIGHT & FRIEL INC. 


gt omar 
Wastes and inei novation 


Preeteme City Planain Planaine, sont eduetr erigon - as 
tegen tevntnn. AnsbyereComslote Service chemieal fore arts 


Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
eee ee Service 


75 West St. 1000 Farmington Ave. 
New York 6, N.Y. West Hartford 7, Conn. 





CAPITOL ENGINEERING 
_ Comcaamnon 





Executive Offices 
DILLSBURG, PENNSYLVANIA 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, IL 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Special Districts 


331 Spergece Bidg. 3913 Oblo, Rm. 200 
Senta Ana, Calif. Saa Diego 4, Cailf. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—lIncineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Suismon Street 


Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6. N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 


George S. Brockway Roy E. Weber 
George RB. Brockway 


H. L. Fitzgerald Ben E. Whittington 
Robert E. Owen Ernest L. Greene 

Thomas A. Clark Thomas R. Demery 
Charles A. “aad Tom G. Lively 


. Structural, stary. 
municipal eee. ins Planning 
West Palm Beach, Florida Ft. Pierce, Florida 


CHAS W. COLE & SON 


Engineers and Architects 
3600 E. Jefferson Blvd. 
South Bend, Indiana 
2112 W. Jefferson St. 
Joliet, Illinois 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 


Buck, Seifert and Jost 
Consulting Engiseers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction o- 
Management, Ch 1 and Biol 
Laboratories 


112 East 19th St 





New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


—CONSULTING ENGINEERS— 


—Highw: 

renewal— Fiectric and = 

—Rate studies, surveys 

Industrial and institutional T"buildines. 


360 East Grand Avenue, Chicago 11, Illinois 








CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 

Gillingham & Worth Sts. 

Philadelphia 24, Pa. 


BURGESS & NIPLE 
Civil end Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


CARLC.CRANE, Inc. 


CONSULTING ENGINEERS 


2702 MONROE ST. 
MADISON 5, WISCONSIN 








BLACK & VEATCH 


Conssiting Engineers 
Sewage— Waste Disposal— Water 
Electricity—Industry 


Supervision of Construc- 
, Valuations and Rates 
Lake Parkway 


BURNS & McDONNELL 
Engineers—Architects—Consultants 


4600 E. G3rd St. Trafficway 
Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
ae Works—Iimpounding Reservoirs 
ighways—Municipa! Seache-aapeeeaeens 
¢ Problems—Airports—Swimming Poss 
Sewers—Sewage Treatment—Wastes Treatment 
Storm nema Control—Surveys & 


Reports 
LAKESIDE 8-5619 
755 Se. Grand Ave., W. SPRINGFIELD, ILL. 








GLINTON BOGERT ENGINEERS 
CONSULTANTS 
Clinton L. ivan L. 
Donald M. Di Robert A. Lincola 
Charlies A. Mangenaro William Martin 
Water & Sewage Works ¢ Incinerators 
Dreinage * Flood Control 
Highway and Bridges « Airfields 

148 East 32nd Street, New York 16, N. Y. 











Camp, Dresser & McKee 
Consulting Engiseers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 








ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 
tem for Automatic Control. 


233 W. Huron Street, Chicage 10, Wl. 








Additional Engineers Cards 
on Next Page 
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ENGINEER ASSOCIATES 


Consulting Engineers 


Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 


312 N. W. Eighth St. 
Evansville, 


HAVENS AND EMERSON 
OSELEY 


ONSULTING ENGINEER 
WATER SEWERAGE. GARBAG INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, O. NEW YORK 7, N. Y. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 
SPARTANBURG, 8S. a 


Water Supply—Power 
Sewage Disposal—Valuations & , 


Industrial Waste—Industrial Plant Design 








FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Water Supply and Distribution — Drainage 
erage and Sewage Treatment 
— Bridges — Express Highways 
Port and Toominel Works — Industrial Plants 
Investigations, Reports, Designs, Valuations 
upervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 





Hayden, Harding & 


Buchanan, Inc. 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar J. Compto 
Waterworks, Sewerage, Civil, 


Mechanical, Electrical, Structural 
1340 Solders Field Road, Boston 35, Mass. 


LOZIER CONSULTANTS, INC. 
Sewerage, Sewage Disposal, Water 


Supply, Water Purification 
Refuse Disposal 


10 Gibbs Street Rochester 4, N. Y. 








FINKBEINER, PETTIS & STROUT 
Carleton S. Finkbeiner Charles E. Pettis 
Harold K. Strout 
CONSULTING ENGINEERS 


Water Supply, Water Treatment. Sewerage, 
Sewage Treatment, Wantes Treatment, 
Bridges, Highways & Expressways 
2130 Madison Avenue Toledo 2, Ohio 











HAZEN AND SAWYER 


ENGINEERS 
Richard Hazen Alfred W. Sawyer 


H. E. Hudson, Jr. 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y. 


Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Valuations 
Laboratory 


Statler Building. Boston 16 











Freese, Nichols & Endress 


Consulting Engineers 
407 Danciger Building 
Fort Worth, Texas 








Henningson, Durham & Richardson 
Engineers * Architects © Planners * Consultants 
ENGINEERING SINCE 1917 


Reports, Planning, Appraisals, Architectural Design, 
Highways, Bridges, Streets, Airports, Sewerage, 
Woterworks, Power Plants, Electrical Systems, 

Natural Gas Systems, Industrial Design 


OMAHA COLORADO SPRINGS PHOENIX 


O'BRIEN & GERE 
Consulting Engineers 
Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, WN. Y. 








GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works, Sewage, 
Industrial Wastes & Garbage Disposal, 
Highways, Bridges & iapeds — Traffic & 
Parking Appraisals, Investigations & Reports 
HARRISBURG, PA. 
PITTSBURGH, PHILADELPHIA, PA. 
DAYTONA BEACH, 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbes 12, Ohio 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
Civil and Sanitary Engineers 

Water, Sewage, Drainage and 
Industrial Waste Problems. 

Structures— Power—Transportation 


165 Broadway New York 6, N. Y. 











GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 





Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


2000 West Central Ave. Toledo 6, Ohio 


MALCOLM PIRNIE ENGINEERS 


erway, 8 Pirnie Ernest my Whitlock 
Robert D. Mitchell Carl A. Arenander 
* Maleolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 


Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drain: Refuse Disposal 

25 West 43rd St. New York 36, N. Y. 








GREELEY AND HANSEN 


Engineers 
a A. Goestoy Paul Hansen Gete-1088 
Kenneth 


Paul E. 
Thomas M. Soe Samuel M. Clarke 


KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 





THE PITOMETER ASSOCIATES, ING. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 
Water—Sewage & Industrial Wastes— 
Hydraulics 
Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Balfimere Ave. \Kensas City 5, Me. 











Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 
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on Next Pege 











Water Works, Sewers, Refuse Disposal 
and Other Public Works En;ineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


100 Biscayne Blvd. South, Miami 32, Fla. 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 
Coerrecageasete age, Sewage and Industrial Waste Treat- 

Hershey Building 208 S. LaSalle St. ment, Corrosion Control, Laboratory Serv- 

Muscatine, lowa Chicago 4, IL ice Supervision, Valuations 


1154 Hanna Building 
Cleveland 15, Ohio 14 Beacon St. Boston, Maas. 








Thomas M. Riddick 
Consulting Engineer and Chemist 
Municipal and Industrial Water Purification 

Treatment, Plant Supervision, Stream 
Investigations, Chemical and Bac- 
Analyses. 


369 East 149th Street 
New York 55, N. Y. 





Alden E. Stilson & Associates Whitman & Howard 


(Est. 1869) 
Limited Water Supply, Water Purification, Sewer- 
Consulting Engineers age, Sewage Disposal, Water Front Im- 
Water Supply—Sewage— Waste Disposal provements and all Municipal and In- 
Bridges—Highways-—Industrial Buildings dustrial Development Problems, Investi- 
Stu urveye-—Reports gations, Toga Designs, Supervision, 

Public . Cleveland 13, Ohio uations. 

Me North High Street, Columbus 15, Ohio 89 Broad St.. Boston, Mass. 








ROBERT AND COMPANY 
ASSOCIATES 


ATLANTA 








MR. CONSULTING ENGINEER WHITMAN, REQUARDT 


& ASSOCIATES 


Engineers—Coassitants 
WATER & SEWAGE Civil~Sani 


If so there is no better place for your pro- Reports, Plans, Supervision, Appraisais 


fessional card than in this dual interest 


magazine. 1304 St. Paul Street 
Water & Sewage Works Baltimore 2, Maryland 


Are you interested in both 











Benjamin L. Smith & Associates 
Engineers 


¥ ati core, Rn _"* 
atl pulls 


Desiqne—Supervision—Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 











: | 
Leonard S. Wegman Co. K. G. Woodward & Associates 
Consulting Engineers ae a abet ge = oven 
Refuse Disposal, Water Supply, WATER SUPPLY AND DISTRIBUTION 
Taataee, Betiges, Spediel Sere’ SVIMBUSTAIAL WASTE Dlaraaat, 
tures, Shore Erosion & Waterfront suCEANS, AND SPECIFICATIONS. 
Works SUPERVISION OF OPERATION 


Grand Central Terminal New York 17, N. Y. 15 East Main Street, Webster, New York 

















spacious guest rooms, 
air-conditioned 
if desired 


AUTOMATIC 
ENGINE CONTROLS 


SPEED SENSITIVE SWITCHES 
Overspeed and Underspeed 


FULL AUTOMATIC CONTROLS 


Starting, stopping and safety 
protection 


D.C. SOLENOIDS 
Heavy duty 


Visual and audible alarms 


ROMO SOPUD R Paar | fAFETY ALARM SETS 


WASHINGTON To furnish you with the control to fit your needs, 
send full engine data and installation specifications. “ 


Fat 


SYNCHRO-START PRODUCTS, INC. 
Since 1932 
8151 NORTH RIDGEWAY AVENUE + SKOKIE, ILLINOIS 
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In addition to the famous model 
**505” Detectron now offers its 
completely new model “808” 
with the first circuitry developed 
specifically for use with transis- 
tors. It is NOT merely an adap- 
tation of earlier tube circuits. 


Efficient under every known 
operating condition, effective in 
varying temperatures, thor- 
oughly proven and trustworthy. 
Superior performance and 
reliability guaranteed. 


EXCLUSIVE FEATURES 


A Detects Deeper by all comparisons 

A Automatic Switching for direct 
connection 

A High Energy-Transfer-Ratio 

A Printed Circuits, properly shielded 

A Separate Oscillator System 

A Highly Perfected Loop Antennas 

& Economical Standard Long-Life 
Batteries 

A Built-in Battery Testers 

A Snap-Lok Connecting Handle 

A Aluminum Cases for maximum 
protection 





Written Lifetime Guarantee 
on CMC parts 
and workmanship 


) 


© 
) 











For specifications and prices, 
) write for File No. WS-2 


“<*” COMPUTER- 
MEASUREMENTS CO. 


BRADLEY YLMAR 
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New answers to the problems of 


SMALL PLANT SEWAGE 


Sewage treatment plants, with all essential 
operations performed mechanically and con- 
tinuously in single, low-cost combination 
units, now bring the advantages of modern 
sewage handling methods within reach of 
even the smallest community. 

With only one tank and one drive unit to 
operate, these new plants overcome the prob- 
lem of high costs which often make conven- 
tional treatment facilities beyond the means 


TS 
—>—" 


TREATMENT 


Just published! 
A brand-new 
bulletin on revolutionary 
new developments 
in low-cost plants 
for communities 


up to 10,000 


of small users. Latest improvements include 
mechanical grit removal combined with 
sludge digestion and clarification. 

If you’re interested in small plant sewage 
treatment for communities up to 10,000 or 
even for individual industrial plants, schools, 
motels or housing developments, you’ll want 
the new bulletin shown above—just off the 
press! Write for Bulletin No. 6692 to 
Dorr-Oliver Incorporated, Stamford, Conn. 


7" DOR F2-OLIVY EF 


WORLD-WIDE RESEARCH ¢ ENGINEERING * EQUIPMENT 





(ta 
POSITIVE CONTROL OF MATERIALS IN MOTION (QS Fe 


B-1-F MODULAR DESIGN 


increases versatility, cuts maintenance 
in time-duration telemetering receivers 


OP thers; Tovidence Chronofio in both 


compact 4” strip chart and 12” circular chart receivers 
completely redesigned to meet today’s demands! 


High, enduring accuracy . . . better than 0.5% of full 
scale over 5:1 flow range (10:1 optional at extra cost). 


High speed operation, high repeatability . . . due to 
new compact, balanced-movement design of power- 
positioner mechanism. 


Application versatility . .. up to 8 alarm or control 
switches for compact 4” recorder ... up to 16 for 12” 
circular chart receiver. Potentiometer for electrical 
summation and data logging-computing. (Switches and 
potentiometers optional.) 


Faster, quieter response, low power consumption .. . 
DC power supply . . . nominally rated at 35V ... 12 to 20 
watts depending upon arrangement. 


Industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
METERS * FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 





For complete details, request literature TH-C, free of charge. 
Write on company letterhead for B-I-F’s new, 52 page Telemeter- 
ing Handbook available at $2.00 per copy. B-I-F Industries, Inc., 
350 Harris Avenue, Providence 1, Rhode Island. 








